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Text :
"AT LEAST

1

Or der

ONE ALTERNATI VE FOR EACH OF THE FOLLOW NG MJUST, AT A M NIMUM BE
EVALUATED W THI N THE REQUI REMENTS OF THE FEASI BI LI TY STUDY
GUI DANCE AND PRESENTED TO THE DECI SI ONVAKER:

(A) ALTERNATI VES FOR TREATMENT OR DI SPOSAL AT AN OFFSI TE FACI LI TY
APPROVED BY EPA (I NCLUDI NG RCRA, TSCA, CWA, CAA, MPRSA, AND
SDWA APPROVED FACI LI TI ES), AS APPROPRI ATE;

(B) ALTERNATI VES WHI CH ATTAI N APPLI CABLE AND RELEVANT FEDERAL
PUBLI C HEALTH OR ENVI RONMENTAL STANDARDS;

(C AS APPROPRI ATE, ALTERNATI VES WHI CH EXCEED APPLI CABLE AND
RELEVANT PUBLI C HEALTH OR ENVI RONMENTAL STANDARDS;

(D) ALTERNATI VES WHI CH DO NOT ATTAI N APPLI CABLE OR RELEVANT PUBLIC
HEALTH OR ENVI RONMENTAL STANDARDS BUT W LL REDUCE THE
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2.

LI KELI HOOD OF PRESENT OR FUTURE THREAT FROM THE HAZARDOUS
SUBSTANCES. THI S MUST | NCLUDE AN ALTERNATI VE WHI CH CLOSELY
APPROACHES THE LEVEL OF PROTECTI ON PROVI DED BY THE APPLI CABLE
OR RELEVANT STANDARDS AND MEETS CERCLA' S OBJECTI VE OF
ADEQUATELY PROTECTI NG PUBLI C HEALTH, WELFARE AND ENVI RONMENT.

(E) A NO- ACTI ON ALTERNATI VE. ".
ALTERNATI VE SCREENI NG PROCESS

THE PURPOSE OF THE I NI TI AL SCREENI NG PROCESS |'S TO | DENTI FY,
DEVELOP, AND | NCORPORATE COVPLEMENTARY M Tl GATI NG TECHNOLOG ES

| NTO SI TE- SPECI FI C ALTERNATI VES. THE NATIONAL O L AND HAZARDOUS
SUBSTANCES CONTI NGENCY PLAN (NCP) SECTI ON 300. 68(G) (H) OUTLI NES
THE PROCESS FOR DEVELOPI NG AND SCREENI NG REMEDI AL ALTERNATI VES.
THE NCP STATES "A LI M TED NUMBER OF ALTERNATI VES SHOULD BE
DEVELOPED FOR El THER SOURCE CONTROL OR OFFSI TE REMEDI AL ACTI ON ( OR
BOTH) DEPENDI NG UPON THE TYPE OF RESPONSE THAT HAS BEEN

| DENTI FI ED.". FURTHERMORE, "THE ALTERNATI VES DEVELOPED UNDER CFR
300. 68(G), DEVELOPMENT OF ALTERNATIVES, WLL BE SUBJECTED TO AN

I NI TI AL SCREENI NG TO NARROW THE LI ST OF POTENTI AL REMEDI AL ACTI ONS
FOR FURTHER DETAI LED ANALYSIS.". THREE BROAD CRI TERI A SHOULD BE
USED I N THE | NI TIAL SCREENI NG OF ALTERNATI VES: 1) COST;

2) EFFECTS OF THE ALTERNATIVES; AND 3) ACCEPTABLE ENG NEERI NG
PRACTI CE. | N ACCORDANCE W TH CFR 300. 68(G) AND (H) AND U.S. EPA
GUI DANCE ON FEASI BI LI TY STUDI ES UNDER CERCLA, THE | NI TI AL

SCREENI NG PROCESS OF REMEDI AL ACTI ON TECHNOLOGI ES WAS DI VI DED | NTO
SI X (6) STEPS:

- | DENTI FI CATI ON OF REMEDI AL ACTI ON TECHNOLOG ES BASED UPON
GENERAL RESPONSE ACTI ONS;



- DEVELOPMENT OF TECHNOLOG CAL FEASI BI LI TY CRI TERI A AND SCREENI NG
( ACCEPTABLE ENG NEERI NG PRACTI CE) ;

- DEVELOPMENT OF REMEDI AL ACTI ON ALTERNATI VES;

- DEVELOPMENT OF ENVI RONMENTAL AND PUBLI C HEALTH CRI TERI A
AND SCREENI NG ( ACCEPTABLE ENG NEERI NG PRACTI CE) ;

- OTHER CRI TERI A SCREENI NG, AND
- COST ESTI MATI NG AND SCREENI NG

THE TECHNOLOG ES/ ALTERNATI VES REMAI NI NG AFTER THE | NI TI AL
SCREENI NG PROCESS WERE SUBJECTED TO A DETAI LED EVALUATI ON.

3. ALTERNATI VE TECHNOLOG ES

SEVERAL ALTERNATI VE TECHNOLOG ES WERE STUDI ED FOR POSSI BLE
1
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UTI LI ZATI ON AS A REMEDY. THE SEVEN (7) TECHNOLOG ES CONSI DERED
WERE: | N-SI TU CONTAI NMENT, SOURCE REMOVAL, WATER TREATMENT,

Bl OLOG CAL TREATMENT, THERMAL TREATMENT, SOLVENT EXTRACTI ON, AND
DI SPOSAL. THESE SEVEN (7) TECHNOLOG ES WERE FURTHER SPECI FI ED

| NTO TVEENTY- FOUR (24) SEPARATE SPECI FI C TECHNOLOG CAL

ALTERNATI VES.

A. I N-SI TU CONTAI NMENT TECHNOLOG ES WERE ELI M NATED FROM
CONSI DERATI ON BECAUSE OF THE RI SK OF A PARTI AL SI NKHOLE COLLAPSE
IN THE LAGOON AND BECAUSE THE METHOD WOULD RESULT I N NO REDUCTI ON
IN THE TOXICI TY OR VOLUME OF THE CONTAM NANTS.

B. SEVERAL SOURCE REMOVAL TECHNOLOG ES WERE EVALUATED. THE
TECHNOLOG ES EVALUATED I N THI S CATEGORY APPLY TO SLUDGE AND
HEAVI LY CONTAM NATED SO LS FOUND I N THE LAGOON, THE DI SCHARGE
DI TCH AND THE PLANT AREA. | NCLUDED IN THI S CATEGORY ARE | NFLOW
CONTROL, WATER REMOVAL, AND SHALLOW EXCAVATI ON. THERE WERE NO
SI GNI FI CANT | MPEDI MENTS TO | MPLEMENTI NG THESE TECHNOLOG ES AT THE
SITE. SOURCE REMOVAL W LL BE A NECESSARY COVPONENT OF MOST OF THE
REMEDI AL ACTI ON ALTERNATI VES EVALUATED.

C. THE WATER TREATMENT TECHNOLOG ES EVALUATED ARE APPLI CABLE TO
CONTAM NATED WATER REMOVED FROM THE LAGOON AS PART OF THE SOURCE
REMOVAL ACTI ON. TECHNOLOG ES CONSI DERED | NCLUDED:  SPRAY
| RRI GATI ON, EVAPORATI ON, TREATMENT AND DI SCHARGE TO A SURFACE
STREAM AND PRETREATMENT AND DI SCHARGE TO THE MUNI Cl PAL SEVEER.
THE LAST OPTION IS CONSI DERED THE MOST FEASI BLE OPTI ON FROM A
TECHNI CAL, ECONOM C AND ADM NI STRATI VE PERSPECTI VE.

D. BI OLOG CAL TREATMENT TECHNOLOGI ES CONSI DERED | NCLUDED: I N-SITU
TREATMENT, BI OLOG CAL BATCH REACTORS AND LAND TREATMENT. I N-SITU
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TREATMENT | S TECHNI CALLY FEASI BLE FOR LOW LEVEL CONTAM NATED SO L.
HOAEVER, THE MAJORI TY OF THE WASTES REQUI RI NG TREATMENT ARE HI GHLY
CONTAM NATED SLUDGES. THEREFORE, | N-SITU TREATMENT OF HI GHLY
CONTAM NATED SLUDGES WAS EXCLUDED. Bl OLOG CAL BATCH REACTORS ARE
POTENTI ALLY FEASI BLE FOR PRETREATMENT OF THE HI GHLY CONTAM NATED
SLUDGES. THE RESI DUES FROM THI S PROCESS WOULD STI LL REQUI RE FI NAL
TREATMENT AND DI SPOCSAL. LAND TREATMENT OF LOW LEVEL WASTES | S
CONSI DERED FEASI BLE AND WAS RETAI NED AS AN ALTERNATI VE TECHNOLOGY.

THERMAL TREATMENT TECHNOLOG ES | NCLUDED: EXAM NATI ON OF THE HUBER
SYSTEM THE SHI RCO | NCI NERATOR, THE MOBI LE ROTARY KILN, THE MOBI LE
Cl RCULATI NG FLUI DI ZED BED, THE COMMERCI AL | NCI NERATOR, AND THE

| NDUSTRI AL KI LN. THESE TECHNOLOG ES ARE APPLI CABLE TO THE SLUDGES
AND THE CONTAM NATED SO LS. TECHNOLOG ES EVALUATED | NCLUDED BOTH
MOBI LE | NCI NERATORS ( FOR ON- SI TE WASTE | NCI NERATI ON) AND

STATI ONARY, OFF-SI TE COVMMERCI AL | NCI NERATI ON FACI LI TIES. THE

SHI RCO SYSTEM |'S CONSI DERED THE MOST TECHNI CALLY FEASI BLE OPTI ON.
THI' S SYSTEM W LL BE EVALUATED FURTHER I N THE REVI EW OF THE

REMEDI AL ACTI ON ALTERNATI VES. SEVERAL | NDUSTRI AL KI LNS AND
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COWVMERCI AL | NCI NERATORS ARE TECHNI CALLY FEASI BLE. OF THESE
OPTI ONS, THE MARI NE SHALE | NDUSTRI AL KILN I N LOUI SI ANA | S
CONSI DERED THE MOST ECONOM CALLY VI ABLE AND WAS RETAI NED FOR
FURTHER EVALUATI ON.

THREE SOLVENT EXTRACTI ON PROCESSES WERE CONS|I DERED: THE B.E. S. T.
PROCESS, THE CRI TI CAL FLUI D EXTRACTI ON SYSTEM AND THE PCB SO L
DECONTAM NATI ON PROCESS. THESE TECHNOLOG ES ARE APPLI CABLE TO
LOW LEVEL SLUDGES AS WELL AS HI GHLY CONTAM NATED SLUDGES. THERE
'S A LACK OF OPERATI NG HI STORY W TH THESE TECHNOLOG ES. THE MOST
ADVANCED SYSTEM FOR WHI CH THERE IS A COMMERCI ALLY AVAI LABLE UNI'T
IS THE B. E.S. T. PROCESS. HOWEVER, THI S ALTERNATI VE WAS ELI M NATED
DUE TO (1) THE EXTENSI VE RESEARCH AND DEVELOPMENT WORK WHI CH WOULD
BE REQUI RED, (2) THE EXTENSI VE UTI LI TY REQUI REMENTS FOR THE UNIT,
(3) THE NEED TO FIND A USE FOR THE O LS RECOVERED FROM THE
PROCESS, AND (4) THE UNCERTAI N REGULATORY STATUS OF THE SYSTEM

TWO (2) DI SPOSAL ALTERNATI VES WERE EXAM NED: (1) ON-SI TE VAULTI NG
AND (2) DI SPOSAL AT OFF-SI TE COMMERCI AL FACI LI TIES. PERMANENT

ON- SI TE VAULTI NG WAS ELI M NATED DUE TO RCRA LAND DI SPOSAL

REGULATI ONS, THE SITE' S LOCATI ON | N KARST TERRAI N, AND FLORI DA' S
BAN ON THE SI TI NG OF HAZARDOUS WASTE LANDFI LLS W THI N THE STATE.

DI SPOSAL AT OFF-SI TE COMMERCI AL FACI LI TI ES WAS RETAI NED FOR
FURTHER EVALUATI ON.

SUMMARY OF ALTERNATI VES EVALUATI ONS

AS DESCRIBED I N TABLE 2.0 AND ABOVE, SEVEN (7) CGENERAL CLEANUP
TECHNOLOGI ES FURTHER DI VI DED | NTO TVEENTY- FOUR (24) REMEDI AL
ALTERNATI VES VWERE | NI TI ALLY SCREENED W TH THE | NTENT TO REDUCE THE
NUMBER OF ALTERNATI VES TO BE EVALUATED IN DETAIL. THI S I NITI AL
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SCREENI NG PROCESS | NVOLVED THE USE OF SEVERAL CRI TERI A1 1)

TECHNI CAL FEASI BI LI TY; 2) PUBLIC HEALTH EFFECTS; 3) ENVI RONMENTAL
EFFECTS; 4) ATTAI NMENT OF THE LEGALLY APPLI CABLE OR RELEVANT AND
APPROPRI ATE REQUI REMENTS OF OTHER FEDERAL AND STATE PUBLI C HEALTH
OR ENVI RONMENTAL LAWS, OR PROVI DES THE GROUNDS FOR | NVOKI NG ONE OF
THE SI X WAI VERS PROVI DED FOR I N SARA; 5) SITE-SPECI FIC

APPLI CATI ON; AND 6) COST.

SECTI ON 121 (B)(1) AND (B)(2) OF CERCLA/ SARA SAYS:

(1) REMEDI AL ACTI ONS | N WHI CH TREATMENT WHI CH PERMANENTLY AND

SI GNI FI CANTLY REDUCES THE VOLUME, TOXICITY OR MOBILITY OF THE
HAZARDOUS SUBSTANCES, POLLUTANTS, AND CONTAM NANTS | S A PRI NCI PAL
ELEMENT, ARE TO BE PREFERRED OVER REMEDI AL ACTI ONS NOT | NVOLVI NG
SUCH TREATMENT. THE OFFSI TE TRANSPORT AND DI SPOSAL OF HAZARDOUS
SUBSTANCES OR CONTAM NATED MATERI ALS W THOUT SUCH TREATMENT SHOULD
BE THE LEAST FAVORED ALTERNATI VE REMEDI AL ACTI ON WHERE PRACTI CABLE
TREATMENT TECHNOLOG ES ARE AVAI LABLE. THE PRESI DENT SHALL CONDUCT
AN ASSESSMENT OR PERMANENT SCLUTI ONS AND ALTERNATI VE TREATMENT
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TECHNOLOG ES OR RESOURCE RECOVERY TECHNOLOG ES THAT, IN WHOLE OR I N
PART, WLL RESULT IN A PERMANENT AND SI GNI FI CANT DECREASE | N THE
TOXICI TY, MOBILITY, OR VOLUME OF THE HAZARDOUS SUBSTANCE, POLLUTANT,
OR CONTAM NANT. I N MAKI NG SUCH ASSESSMENT, THE PRESI DENT SHALL
SPECI FI CALLY ADDRESS THE LONG TERM EFFECTI VENESS OF VARI QUS
ALTERNATI VES. | N ASSESSI NG ALTERNATI VE REMEDI AL ACTI ONS, THE

PRESI DENT SHALL, AT A M NIMUM TAKE | NTO

ACCOUNT:

(A) THE LONG TERM UNCERTAI NTI ES ASSOCI ATED W TH LAND DI SPOSAL;

(B) THE GOALS, OBJECTI VES, AND REQUI REMENTS OF THE SOLI D WASTE
DI SPOSAL ACT;

(C THE PERSI STENCE, TOXICITY, MOBILITY, AND PROPENSITY TO
Bl OACCUMULATE OF SUCH HAZARDOUS SUBSTANCES AND THEI R
CONSTI TUENTS;

(D) SHORT- AND LONG TERM POTENTI AL FOR ADVERSE HEALTH EFFECTS
FROM HUVAN EXPOSURE;

(E) LONG TERM MAI NTENANCE COSTS;

(F) THE POTENTI AL FOR FUTURE REMEDI AL ACTI ON COSTS | F THE
ALTERNATI VE REMEDI AL ACTI ON | N QUESTI ON WOULD FAI L; AND

(G THE POTENTI AL THREAT TO HUMAN HEALTH AND THE ENVI RONMENT
ASSOCI ATED W TH EXCAVATI ON, TRANSPORTATI ON, AND REDI SPOSAL,
OR CONTAI NMVENT.

THE PRESI DENT SHALL SELECT A REMEDI AL ACTI ON THAT IS PROTECTI VE OF
HUVMAN HEALTH AND THE ENVI RONMENT, THAT | S COST- EFFECTI VE, AND THAT
UTI LI ZES PERMANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES
OR RESOURCE RECOVERY TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE.
| F THE PRESI DENT SELECTS A REMEDI AL ACTI ON NOT APPROPRI ATE FOR A
PREFERENCE UNDER THI S SUBSECTI ON, THE PRESI DENT SHALL PUBLI SH AN
EXPLANATI ON AS TO WHY A REMEDI AL ACTI ON | NVOLVI NG SUCH REDUCTI ONS



WAS NOT SELECTED.

(2) THE PRESI DENT MAY SELECT AN ALTERNATI VE REMEDI AL ACTI ON MEETI NG THE
OBJECTI VES OF TH S SUBSECTI ON WHETHER OR NOT SUCH ACTI ON HAS BEEN
ACHI EVED | N PRACTI CE AT ANY OTHER FACILITY OR SITE THAT HAS SI M LAR
CHARACTERI STICS. I N MAKI NG SUCH A SELECTI ON, THE PRESI DENT MAY TAKE
| NTO ACCOUNT THE DEGREE OF SUPPORT FOR SUCH REMEDI AL ACTI ON BY
PARTI ES | NTERESTED | N SUCH SI TE.

OF THE TVENTY- FOUR (24) SPECI FI C ALTERNATI VES, FOURTEEN (14) WERE
ELI M NATED IN THE I NI TI AL SCREENI NG THE REMAI NI NG TEN (10) WERE
MERCED | NTO SEVEN (7) AND THE SEVEN (7) SPECI FI C ALTERNATI VES
VWERE SUBJECTED TO DETAI LED SCREENI NG PROCEDURES ( TABLE 2.0

DESCRI BES THE RESULTS OF THE PROCESS.). A MORE DETAI LED

EVALUATI ON OF THE SEVEN (7) SPECI FI C ALTERNATI VES FOLLOWS.

A. NO- ACTI ON

THE NO- ACTI ON ALTERNATI VE | MPLI ES LEAVI NG THE SITE I N I TS PRESENT
1
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CONDI TI ON W THOUT DI STURBI NG THE CONTAM NATED MATERI ALS. THI S
ALTERNATI VE HAS THE ADVANTAGE THAT BOTH THE SHORT- TERM AND THE
LONG TERM RI SKS OF EXPOSURE ARE NOT | MPACTED FROM THEI R PRESENT
LEVELS. THE RI SK OF SPREAD OF CONTAM NATED MATERI ALS IS NOT

| NCREASED. A PART OF THE NO- ACTI ON ALTERNATI VE MAY BE CONTI NUED
MONI TORI NG OF THE GROUNDWATER ALLOW NG | DENTI FI CATI ON OF ANY
CHANGES I N SI TE CONDI TIONS OR THE M GRATI ON OF CONTAM NATED
MATERI ALS OFF-SI TE. SHOULD CHANGES BE DI SCOVERED WHI CH | NCREASE
THE RI SKS ASSCCI ATED WTH THIS SITE, THI S ALTERNATI VE COULD BE
REASSESSED AND, | F NECESSARY, ALTERNATIVE ACTI ONS COULD BE TAKEN.

B. ON-SI TE | NCI NERATI ON

THI' S ALTERNATI VE | NCLUDES EXCAVATI ON OF ALL CONTAM NATED MATERI ALS
AT THE SITE FOLLOWNED BY ON-SI TE | NCI NERATI ON. THE STEPS REQUI RED
FOR THI' S ALTERNATI VE | NCLUDE:

1. SI TE PREPARATI ON | NCLUDI NG MOBI LI ZATI ON AND ESTABLI SHMENT OF
ON- SI TE SUPPORT FACI LI Tl ES;

2. | NFLOW CONTROL | NCLUDI NG CONSTRUCTI ON OF ENG NEERED BERMS
AND DRAI NAGE DI TCHES;

3. WATER REMOVAL FROM THE LAGOON TO SI TE STORAGE TANKS AND OTHER
WATER DI SPCSAL SYSTEM

4. DI SCHARGE TO THE POTW OF WATER FROM SI TE STORAGE TANKS AND
OTHER WATER DI SPOSAL SYSTEMS AFTER TREATMENT, | F NECESSARY,

5. EXCAVATI ON OF LAGOON SLUDGES AND CONTAM NATED SO LS AND

SHORT HAUL TO | NCI NERATOR STAG NG AREA;

I NCI NERATI ON BY USE OF THE SHI RCO | NCI NERATOR ON- SI TE;

7. SITE RESTORATI ON | NCLUDI NG REGRADI NG TO ESTABLI SH ENG NEERED
DRAI NAGE PATTERNS AND APPROPRI ATE REVEGETATI ON.

o



[ NSTI TUTI ONAL REQUI REMENTS FOR THI S ALTERNATI VE | NCLUDE OBTAI NI NG
LOCAL APPROVALS FOR DI SCHARGE TO THE POTW AND COVPLETI NG A PI LOT
TEST BURN TO DEMONSTRATE THE APPLI CABI LI TY OF THE TECHNOLOGY I N
MEETI NG RCRA AND STATE Al R QUALI TY PERFORMANCE STANDARDS.

THE | MPACTS OF THI' S ALTERNATI VE | NCLUDE ELEVATED RI SKS FOR

SHORT- TERM EXPOSURE TO CONSTRUCTI ON WORKERS AND PROCESS EMPLOYEES.
THE | MPACTS OF THESE RI SKS CAN BE REDUCED, AS DI SCUSSED ABOVE, BY
| MPLEMENTATI ON OF A SI TE- SPECI FI C HEALTH AND SAFETY PLAN. THERE
'S NO LONG TERM RI SK ASSOCI ATED W TH ANY CONTAM NATED MATERI ALS AS
THEY WOULD BE DETOXI FI ED ON- SI TE AND DELI STABLE.

PRI OR TO | MPLEMENTATI ON OF THI' S ALTERNATI VE, A PILOT TEST BURN
WOULD BE REQUI RED TO PROVE THE VI ABI LI TY OF THE TREATMENT
TECHNOLOGY AND TO DEFI NE SYSTEM OPERATI NG PARAMETERS. BASED UPON
THE RESULTS OF THE PI LOT TEST, BURN PERFORMANCE OBJECTI VES WOULD
BE ESTABLI SHED. nONCE THESE STEPS ARE COWMPLETED, THE ALTERNATI VE
COULD BE | MPLEMENTED RELATI VELY QUI CKLY.

1
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THE TI ME TO ACCOWPLI SH THE ON- SI TE | NCI NERATI ON ALTERNATI VE | S AN
ESTI MVATED M Nl MUM OF SEVEN (7) MONTHS.

NO LONG TERM OPERATI ON, MAI NTENANCE, AND MONI TORI NG REQUI REMENTS
OTHER THAN CONTI NUED GROUNDWATER MONI TORI NG ARE ASSOCI ATED W TH
THI S ALTERNATI VE.

C. LAND TREATMENT

THI'S ALTERNATI VE ASSUMES THAT ALL THE CONTAM NATED MATERI ALS AT
THE SI TE ARE EXCAVATED AND LAND- TREATED I N THE FORMER RAI LROAD TI E
STORAGE AREA. PRI OR TO | MPLEMENTATI ON OF THI' S ALTERNATI VE, AN

ON- SI TE PI LOT SCALE DEMONSTRATI ON WOULD BE NECESSARY USI NG THE
ACTUAL WASTE AND SITE SO LS. FOLLOWN NG THI S DEMONSTRATI ON, A
DETAI LED ENG NEERI NG DESI GN FOR THE FACI LI TY WOULD BE PREPARED.
THE DEMONSTRATI ON TEST WOULD TAKE APPROXI MATELY SI X MONTHS TO ONE
YEAR TO COVPLETE. AN ADDI TI ONAL SI X MONTHS WOULD BE NECESSARY TO
PREPARE A TREATMENT DEMONSTRATI ON WORK PLAN ON THE FRONT END AND A
DETAI LED DESI GN ON THE BACK END.

| MPLEMENTATI ON OF THI S ALTERNATI VE WOULD | NVOCLVE THE FOLLOW NG
STEPS:

1. SI TE PREPARATI ON | NCLUDI NG MOBI LI ZATI ON, ESTABLI SHVENT OF
ON- SI TE SUPPORT FACI LI TIES, AND CONSTRUCTI ON OF THE LAND
TREATMENT AREA (WHI CH WOULD | NCLUDE GRADI NG, BERM AND DI TCH
CONSTRUCTI ON AND CONSTRUCTI ON OF A SI TE PERI METER FENCE AND
ROAD) ;

2. | NFLOW CONTROL;

3. LAGOON WATER REMOVAL, TREATMENT (I F NECESSARY), AND DI SPOSAL;

4. EXCAVATI ON AND WASTE SPREADI NG ACCORDI NG TO THE DESI GN PLAN
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AND SCHEDULE;

SO L | NCORPORATI ON AND CULTI VATI ON USI NG A ROTOTI LLER DEVI CE;

SO L TREATMENT FOR AT LEAST ONE YEAR,

7. CLOSURE, | NCLUDI NG PROVI DI NG A VEGETATI VE COVER AND
POST- CLOSURE CARE (| NCLUDI NG GROUNDWATER, SO L, AND SO L PORE
WATER MONI TORING FOR UP TO THI RTY (30) YEARS UNLESS THE ZONE
OF | NCORPORATI ON COULD BE DELI STED.

o u

THE | NI TI AL EXCAVATI ON AND WASTE APPLI CATI ON PERI OD COULD OCCUR
W THI N THREE MONTHS OF I NI TI ATING SI TE ACTIVITIES. THE TREATMENT
PERI OD WOULD EXTEND FOR ONE TO TWO YEARS.

THE PRI MARY | NSTI TUTI ONAL REQUI REMENT FOR THI S ALTERNATI VE

| NVOLVES COVPLETI NG AN EXTENSI VE DEMONSTRATI ON TEST WHI CH WOULD
SI MULATE FULL- SCALE OPERATI NG CONDI TI ONS.

OFF- SI TE | NCI NERATI ON

THI' S ALTERNATI VE | NCLUDES EXCAVATI ON OF ALL CONTAM NATED MATERI ALS
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AT THE SI TE AND TRANSPORTATI ON TO AN | NDUSTRI AL PROCESS KI LN,
WHERE THE MATERI ALS WOULD BE PROCESSED | NTO CONSTRUCTI ON
AGCGREGATE. THE STEPS REQUI RED W TH THI S ALTERNATI VE | NCLUDE:

1. SI TE PREPARATI ON | NCLUDI NG MOBI LI ZATI ON AND ESTABLI SHMENT OF
ON- SI TE SUPPORT FACI LI Tl ES;

2. | NFLOW CONTROL;

3. LAGOON WATER REMOVAL, TREATMENT (| F NECESSARY), AND DI SPOSAL;

4. EXCAVATI ON OF LAGOON SLUDGES AND CONTAM NATED SO LS,

STABI LI ZATI ON OF AT LEAST A PORTI ON OF THE LAGOON SLUDGE;

5. TRANSPORTATI ON OF EXCAVATED MATERI ALS TO AN | NDUSTRI AL PROCESS
KI LN WHERE THEY WOULD BE PROCESSED BY | NCI NERATI ON | NTO ASPHALT
AGCGREGATE; AND

6. SI TE RESTORATI ON.

ALL TRANSPORTATI ON LOADS MJUST BE MANI FESTED AND CARRI ED BY

LI CENSED HAZARDOUS WASTE HAULERS. PERM TS FOR THE | NDUSTRI AL
PROCESS KI LN WOULD BE VERI FI ED PRIOR TO I NI TI ATI NG THE PROCESS.
HOWEVER, THE RESPONSI Bl LI TY FOR OBTAI NI NG AND MAI NTAI NI NG THE
NECESSARY PERM TS FOR THE | NCI NERATOR IS THAT OF THE

OWNER/ OPERATOR.

THE | MPACTS OF THI S ALTERNATI VE | NCLUDE ELEVATED RI SKS FOR
SHORT- TERM EXPOSURE TO SI TE WORKERS. I N ADDI TI ON, THERE | S SOVE
Rl SK TO THE GENERAL POPULATI ON ASSOCI ATED W TH TRANSPORTATI ON OF
THE MATERI ALS. THERE IS NO LONG TERM RI SK ASSOCI ATED W TH ANY
CONTAM NATED MATERI ALS AS THEY WOULD BE DETOXI FI ED AND DELI STED.

IT IS ESTI MATED THAT THI S ALTERNATI VE WOULD TAKE AT LEAST SEVEN
(7) MONTHS TO | MPLEMENT COWPLETELY. NO LONG TERM OPERATI ON AND
MAI NTENANCE REQUI REMENTS EXCEPT GROUNDWATER MONI TORI NG ARE
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ASSOCI ATED W TH THI S ALTERNATI VE.
TREATMENT AND OFF- SI TE DI SPOSAL

| MPLEMENTATI ON OF THI S TECHNOLOGY AS A REMEDI AL ACTI ON ALTERNATI VE
WOULD REQUI RE THE FOLLOW NG STEPS:

SI TE PREPARATI ON,

I NFLOW CONTROL;

LAGOON WATER REMOVAL, TREATMENT (1 F NECESSARY), AND DI SPOSAL;

EXCAVATI ON, TREATMENT (| F NECESSARY) BY A MECHANI CAL OR

POZZOLANI C STABI LI ZATI ON PROCESS OF LAGOON SLUDGES AND

CONTAM NATED SO LS;

5. DI SPOSAL OF TREATED AND UNTREATED MATERI ALS AT AN EPA- APPROVED
DI SPOCSAL SITE; AND

6. SI TE RESTORATI ON.

PoNE

I NSTI TUTI ONAL CONSI DERATI ONS FOR THI' S ALTERNATI VE | NCLUDE
OBTAI NI NG APPROVAL FROM LOCAL AGENCI ES FOR DI SCHARGE TO THE LOCAL
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POTW  THE PERMANENT STATUS OF THE DI SPOSAL SI TE MUST BE VERI FI ED
AND COWMERCI AL DI SPOSERS MUST ACCEPT THESE CONTAM NATED MATERI ALS.
THE LI CENSES OF THE HAZARDOUS WASTE TRANSPORTER MUST BE VERI FI ED
AND WASTE MANI FESTS PREPARED PRI OR TO SHI PMENT.

FOR THI S ALTERNATI VE THERE ARE ELEVATED RI SKS FOR SHORT- TERM
EXPOSURE MAINLY TO SI TE WORKERS.  THERE IS ALSO A SHORT- TERM RI SK
TO THE GENERAL POPULATI ON ASSCOCI ATED W TH HAULI NG OF THE

CONTAM NATED MATERI ALS. AT LEAST FOUR (4) MONTHS WOULD BE

REQUI RED TO COVWPLETE THE EXCAVATI ON, REMOVAL, AND RESTORATI ON
ALTERNATI VE.

THI S ALTERNATI VE WOULD REMOVE ALL CONTAM NATED MATERI ALS FROM THE
SITE, SO NO LONG TERM OPERATI ON AND MAI NTENANCE REQUI REMENTS
EXCEPT GROUNDWATER MONI TORI NG WOULD BE | NCURRED.

TREATMENT AND DI SPOSAL OF SLUDGES AND LAND TREATMENT OF SO LS

THI S ALTERNATI VE ASSUMES THAT THE SLUDGES ARE TREATED ON- SI TE
USI NG EI THER MECHANI CAL TREATMENT OR STABI LI ZATI ON AND DI SPOSED
OFF-SI TE; AND THE CONTAM NATED SO LS ARE LAND- TREATED ON- SI TE.
THI' S ALTERNATI VE IS A COMBI NATI ON OF THE LAND TREATMENT AND

OFF- SI TE DI SPOSAL ALTERNATIVES. | T OFFERS MORE FLEXI BI LI TY THAN
El THER ALTERNATI VE AS THE MOST HI GHLY CONTAM NATED SLUDGES ARE

| MMEDI ATELY REMOVED FROM THE SITE. THE SO LS OF LOW LEVEL
CONTAM NATI ON ARE TEMPORARI LY STORED WHI LE A TREATMENT
DEMONSTRATI ON | S COVPLETED.

THE BASI C STEPS OF THI S ALTERNATI VE ARE:

1. SI TE PREPARATI ON,
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N

I NFLOW CONTROL;

LAGOON WATER REMOVAL, TREATMENT (| F NECESSARY), AND DI SPOSAL;

4. SLUDGE EXCAVATI ON, TREATMENT (WHERE NECESSARY), AND REMOVAL
TO AN EPA- APPROVED DI SPCSAL FACI LI TY,

5. SO L EXCAVATI ON AND STORAGE | N SEVERAL LI NED AND TEMPORARI LY
CAPPED CELLS;

6. LAND TREATMENT AREA CONSTRUCTI ON ON- SI TE ON APPROXI MATELY

FOURTEEN (14) ACRES;

SO L SPREADI NG OVER LAND TREATMENT AREA,

SO L | NCORPORATI ON W TH NUTRI ENTS, ETC.;

TREATMENT; AND

CLOSURE.

w

©©®AN

I NSTI TUTI ONAL CONSI DERATI ONS FOR THI' S ALTERNATI VE | NCLUDE
OBTAI NI NG APPROVAL FROM LOCAL AGENCI ES FOR DI SCHARGE TO THE POTW
AND COVPLETI NG A LAND TREATMENT DEMONSTRATI ON.

ASSUM NG A ONE- YEAR PERI OD FOR THE DEMONSTRATI ON AND DESI GN PHASE,
THE TREATMENT COULD BEGI N W THI N ONE YEAR OF | NI TI ATI NG SLUDGE
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REMOVAL ACTIVITIES. AS THE APPLI CATI ON WOULD OCCUR I N A SI NGLE
BATCH PROCESS, THE ENTI RE WASTE APPLI CATI ON COULD BE COMPLETED

W THI N ONE MONTH AND THE TREATMENT PERI OD WOULD LAST APPROXI MATELY
TWO (2) YEARS.

POST- CLOSURE ACTI VI TI ES COULD LAST FOR THI RTY (30) YEARS.
Bl OLOG CAL TREATMENT OF SLUDGES AND LAND TREATMENT

THI' S ALTERNATI VE ASSUMES THAT THE SLUDGES ARE PRETREATED

Bl OLOG CALLY USI NG SEQUENCED BATCH REACTORS FOLLOWED BY LAND
TREATMENT OF THE BI OSLUDGE AND CONTAM NATED SO LS. TH'S
ALTERNATI VE WOULD SI GNI FI CANTLY REDUCE THE ORGANI C CONTENT OF THE
SLUDGES THEREBY DECREASI NG LAND AREA REQUI REMENTS FOR THE LAND
TREATMENT ALTERNATI VE.

THE PRETREATMENT PROCESS WOULD USE THREE (3) POLYETHYLENE LI NED
REACTORS, EACH APPROXI MATELY 250, 000 GALLONS I N CAPACI TY AND

EQUI PPED W TH THREE (3) 25- HORSEPOWER AG TATOR/ AERATOR UNI TS. THE
SYSTEM WOULD BE OPERATED I N THE PLUG FLOW MODE W TH AN AVERAGE
SOLI DS RESI DENCE TI ME OF SEVEN (7) DAYS/ REACTOR. THE RESULTI NG
SOLI DS FROM THI S PROCESS WOULD BE HAULED TO THE LAND TREATMENT
AREA FOR FI NAL TREATMENT. VENDORS OF THI S TECHNOLOGY SUGGEST THAT
UP TO 90% REDUCTI ONS I N TOTAL CREOCSCTE CONSTI TUENTS WOULD BE
PRODUCED BY THI S PROCESS.

THI' S ALTERNATI VE WOULD TAKE A M NI MUM OF NINE (9) MONTHS TO
COVPLETE. | T WOULD REQUI RE COVPLETI ON OF A LAND TREATMENT
DEMONSTRATI ON AND LABORATORY TREATABI LI TY STUDI ES TO DETERM NE THE
FI NAL DESI GN PARAMETERS FOR THE SLUDGE BI OLOG CAL PRETREATMENT
PROCESS. THE BASI C STEPS AND SCHEDULE | DENTI FI ED I N THE LAND
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TREATMENT ALTERNATI VE APPLY TO THI S ALTERNATI VE AS WELL EXCEPT
THAT THE LAND AREA REQUI REMENTS FOR THE PRETREATED SLUDGES
DECREASE TO ABOUT SI X (6) ACRES.

#RA
F. SELECTED REMEDY DESCRI PTI ON AND RATI ONALE FOR SELECTI ON

1. EXTENT OF REMOVAL ACTIVITY

AN EPA- APPROVED REMOVAL OCCURRED | N DECEMBER 1987 THROUGH MARCH
1988. THI S REMOVAL WAS UNDERTAKEN BY AMAX/ BROWN | N ACCORDANCE
W TH AN ADM NI STRATI VE CONSENT CORDER COMPLETED | N JANUARY 1988.
THE REMOVAL | NCLUDED:

A. MOBI LI ZATI ON, | NCLUDI NG ESTABLI SHMENT OF A SI TE OFFI CE AND
ON- SI TE SAFETY ZONES;

B. REMOVAL OF LAGOON WATER TO ALLOW EXCAVATI ON OF SLUDCES;

C. EXCAVATI ON, TREATMENT, AND DI SPOSAL OF APPROXI MATELY 15, 000
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TONS OF CREOCSCTE CONTAM NATED LAGOON SLUDGE AND SO L AT THE
CHEM CAL WASTE MANAGEMENT, | NC. (CWWM SECURE LANDFI LL NEAR
EMELLE, ALABAMA;

D. TREATMENT OF APPROXI MATELY 200, 000 GALLONS COF LAGOON WATER
REMOVED AS PART OF THE LAGOON EXCAVATI ON,

E. EXTENSI VE SAMPLI NG AND ANALYSES OF SO L AND WATER AT
APPROPRI ATE LOCATI ONS AND TI MES; AND

F. DI SMANTLI NG, DECONTAM NATI ON, AND DI SPOSAL OF THE OLD WOOD
PRESERVI NG PLANT | N AN EPA- APPROVED MANNER.

MORE DETAI LED | NFORMATI ON ON THE REMOVAL |'S CONTAI NED I N
ATTACHMENT A ("LIVE OAK | NTERI M REMOVAL" MEMORANDUM JOHN RYAN,
FEBRUARY 11, 1988).

2. SELECTED REMEDY

THE SELECTED REMEDY EMBODI ES THE REMAI NI NG WORK NECESSARY TO
COVPLETE THE REMEDI ATI ON OF THE SI TE AFTER CONSI DERI NG THE WORK
ACCOWPLI SHED BY THE REMOVAL ACTI VI TI ES | N DECEMBER 1987 THROUGH
MARCH 1988.

THE RECOMVENDED ALTERNATI VE | S BASI CALLY ALTERNATI VE F.:

TREATMENT AND DI SPOSAL OF SLUDGES AND LAND TREATMENT OF SO LS.
HOWEVER, THERE ARE FOUR MODI FI CATI ONS TO ALTERNATIVE F.: (1) IF
THE LAND TREATMENT ( Bl ODECRADATI ON) DCES NOT ATTAI N THE DESI RED
CLEANUP LEVELS FOR THE APPROPRI ATE ORGANI C CONTAM NANTS W THI N THE
TI ME ALLOVED, THEN AN ALTERNATI VE MEANS OF DEALI NG W TH THE
CONTAM NATED SO LS, SUCH AS REMOVAL, | NCI NERATI ON, SOLI DI FI CATI ON,
OR VI TRI FI CATI ON, W LL BE DETERM NED BY EPA AT THAT TIME, (2)
GROUND WATER MONI TORI NG W LL CONTI NUE FOR FI VE YEARS; (3)

CONTAM NATED SO LS EXCEEDI NG CERTAI N HI GHER CONTAM NANT LEVELS
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MAY BE STABI LI ZED AND REMOVED TO AN EPA- APPROVED HAZARDOUS WASTE
FACI LI TY (EMELLE, ALABAMA OR PI NEWOOD, SOUTH CAROLI NA); AND (4)
CONTAM NATED SO LS EXCEEDI NG CERTAI N LOAER CONTAM NANT LEVELS W LL
BE Bl ODEGRADED I N AN ONSI TE EXCAVATED AREA THAT HAS BEEN LI NED.

THE REMEDY | S CONSI STENT W TH 40 CFR PART 300.68 (J) IN THAT THE
ABOVE- MODI FI ED ALTERNATI VE F. | S TECHNI CALLY FEASI BLE, ALLEVI ATES
ALL EXI STI NG AND POTENTI AL HEALTH EFFECTS, PRESENTS NO NEW PUBLI C
HEALTH HAZARDS AND SUBSTANTI ALLY REDUCES THE THREAT TO THE SURFACE
AND GROUND WATER AND THE GENERAL ENVI RONMENT.

PREFERENCE 1S Gl VEN TO THI' S OPTI ON BECAUSE OF TECHNI CAL

FEASI Bl LI TY, COST, SITE-SPECIFI C PERVANENCE, AND THE EXI STENCE OF
LAND DI SPOSAL RESTRI CTI ON VARI ANCES WHI CH ALLOW I TS | MPLEMENTATI ON
W THI N CERTAI N ADVANTAGEOQUS TI ME FRAMES. MODI FI CATI ON OF THE
PROCESSES | NVOLVED I N THI'S OPTI ON MAY BE REQUI RED I N ORDER TO

SATI SFY DESI GN REQUI REMENTS AND SI TE CONDI TI ONS.

CRECSOTE, THE WOOD PRESERVATI VE, CONSI STS OF APPROXI MATELY TWO
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HUNDRED (200) DI FFERENT COVPOUNDS. THE BELOW MENTI ONED COMPOUNDS
ARE SI X (6) OF THOSE TWO HUNDRED. THESE COVMPOUNDS WERE SELECTED
AS | NDI CATORS BECAUSE THE EPA WEI GHT- OF- EVI DENCE SYSTEM | NDI CATES
THAT THEY ARE " POSSI BLE" OR " PROBABLE" HUMAN CARCI NOGENS.

BENZO (A) ANTHRACENE
BENZO (A) PYRENE

BENZO (B) FLUORANTHENE
CHRYSENE

DI BENZO (A, H) ANTHRACENE
I NDENO (1, 2, 3, C, D) PYRENE

NOTE: FLUORANTHENE AND PENTACHLOROPHENOL WERE ALSO CONSI DERED.

THE SELECTI ON OF | NDI CATOR PARAMETERS | S BASED UPON NUMEROUS

PREVI OQUS PRI ORI TY POLLUTANT ANALYSES CONDUCTED DURI NG THE REMEDI AL
I NVESTI GATI ON PHASE. ALTHOUGH OTHER TYPES OF CONTAM NANTS WERE
PRESENT ONSI TE, THESE COVPOUNDS ARE AMONG THE MOST COMMON AND
POTENTI ALLY THE MOST CARCI NOGENI C FOUND AT THE BROWN WOOD SI TE.

CLEANUP STANDARDS WERE BASED UPON THE RESULTS OF A RI SK ASSESSMENT
WHI CH FOCUSED ON ATTAI NI NG AT LEAST A 1 X 10-6 RISK WTH REGARD TO
| NGESTI ON OF CONTAM NATED SO L BY A CH LD. CLEANUP STANDARDS WERE
DESCRI BED BY MEANS OF THE TOTAL CONCENTRATI ON OF THE SI X | NDI CATOR
PARAMETERS.

A DETAI LED COST DEVELOPMENT AND ANALYSI S OF SELECTED REMEDI AL
ALTERNATI VES WAS DONE PRI OR TO THE REMOVAL ACTIVITY (PRIOR TO
DECEMBER 1987) TO ASSURE THAT THE MOST COST- EFFECTI VE REMEDI AL
ACTI ON WAS CHOSEN FOR THE BROWN WOOD SI TE. COST ESTI MATES
FOLLOWED THE PROCEDURES SPECI FI ED I N 40 CFR 300.68 (8)(2)(B),
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GUI DANCE ON FEASI BI LI TY STUDI ES UNDER CERCLA, AND THE REMEDI AL
ACTI ON COSTI NG PROCEDURES MANUAL.

TVENTY- FOUR (24) SPECI FI C REMEDI AL ACTI ON ALTERNATI VES UNDERWENT
THE EVALUATI ON PROCESS. FOURTEEN (14) WERE ELI M NATED ON THE
BASI S OF SI TE- SPECI FI C APPLI CATI ON, TECHNI CAL FEASIBI LITY, PUBLIC
HEALTH AND VELFARE, AND ENVI RONMENTAL EVALUATI ONS. THE TEN (10)
REMAI NI NG WVERE MERGED | NTO SEVEN (7). A DETAILED COST ANALYSI S
WAS PERFORMED FOR EACH OF THE REMAI NI NG SEVEN (7) ALTERNATI VES.
THESE ALTERNATI VES ARE LI STED I N TABLE 7. 0.

THE FI NAL REMEDY CONSI STS OF THREE (3) MAJOR TASKS.

A. SI TE PREPARATI ON WHI CH W LL I NCLUDE THE FOLLOW NG
ACTI VI TI ES:

1) CLEARI NG, GRUBBI NG, AND CRADI NG THE PROPOSED Bl OLOG CAL
TREATMENT AREA, VWHERE NECESSARY,
2) I NSTALLI NG A DRAI NACE SWALE I N THE APPROPRI ATE

nunmber 940620-103843- ROD -001-001
page 1242 set 4 with 100 of 100 itemns

LOCATI ON( S) ;

3) INSTALLI NG A PERI METER FENCE AROUND THE LAND TREATMENT
AREA; AND | NSTALLI NG SI GNS ON THE PERI METER FENCE WARNI NG
AGAI NST EXPOSURE TO HAZARDOUS MATERI AL.

B. CONSTRUCTI ON OF THE TREATMENT SYSTEM FOR Bl ODEGRADATI ON
WHI CH W LL | NCLUDE THE FOLLOW NG TASKS:

1) SITE GRADI NG

2) I NSTALLING A LI NER THROUGHOUT THE TREATMENT AREA;

3) I NSTALLI NG A DRAI NAGCE SYSTEM ON TOP OF THE LI NER AND
UNDERNEATH THE SO LS TO BE TREATED,;

4) | NSTALLI NG A SPRAY | RRI GATI ON SYSTEM W THI N THE LAND
TREATMENT AREAS;

5) CONSTRUCTI NG A STOCKPI LE/ HOLDI NG AREA FOR THE SO LS TO
BE TREATED;

6) | NSTALLI NG A WATER AERATI ON SYSTEM W THI N THE LAND
TREATMENT AREA,;

7) HOOKI NG UP UTILITIES; AND

8) SPREADI NG CONTAM NATED SO L AND CONSOLI DATI NG THE
STOCKPI LE.

C. OPERATI ON AND MAI NTENANCE

1) TILLING | RRIGATION, AND FERTI LI ZATI ON OF THE LAND
TREATMENT AREA,;

2) MAI NTENANCE OF THE WATER/ LEACHATE TREATMENT SYSTEM

3) MONI TORI NG OF THE LAND AND WATER TREATMENT SYSTEMS;

4) SEM - ANNUAL MONI TORI NG OF THE GROUND WATER QUALI TY FOR
FI VE (5) YEARS AFTER COWMPLETI ON OF CONSTRUCTI ON
ACTIVITIES;, REVIEWOF SITE' S CONDI TI ON AFTER FI VE (5)



YEARS (SEE SECTI ON 121(C), CERCLA/ SARA.); AND
5) MAI NTENANCE OF SECURI TY FENCES AND WARNI NG SI GNS.

3. CLEANUP STANDARDS

THE CLEANUP STANDARDS FOR THE SELECTED REMEDY ARE BASED UPON THE
Rl SK ASSESSMENT AND ADDENDA AND WERE FI NALI ZED BY EPA AFTER

DI SCUSSI ONS W TH THE FDER AND AMAX/ BROWN. THESE STANDARDS ARE
DESCRI BABLE BY REFERRI NG TO ONE FACTOR: THE TOTAL CONCENTRATI ON
OF CARCI NOCENI C CRECSOTE CONSTI TUENTS (| NDI CATCRS) .

A. STANDARDS FOR SO LS TREATED IN THE OLD LAGOON AND NEW LAND
TREATMENT AREA:

W TH N TWO (2) YEARS FROM I TS | NI TI AL SEEDI NG THE LAND
TREATMENT PROCESS MUST REDUCE THE CONCENTRATI ON OF TOTAL

CARCI NOGENI C | NDI CATOR CHEM CALS TO 100 PARTS PER M LLION ( PPM
THROUGHOUT THE VOLUME OF THE MATERI AL TREATED. THI S LEVEL FOR
TOTAL CARCI NOGENI C | NDI CATOR CHEM CALS CORRESPONDS TO AN

1
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APPROXI MATE 1 X 10-6 SO L I NGESTION RI SK LEVEL. UPON
SUCCESSFUL COWMPLETI ON OF THE BI OREMEDI ATI ON I N THE LAND
TREATMENT AREA, THE LAND TREATMENT AREA SHALL BE REVEGETATED.

B. STANDARDS FOR THE PLANT AREA, THE WOOD STORAGE AREA AND OTHER
SI TE AREAS:

UPON COVPLETI ON OF THE REMEDI AL ACTI VI TIES | N THE PLANT AREA,
THE WOOD STORAGE AREA, AND ANY OTHER SI TE AREAS, THE SO LS MUST
CONTAIN NO MORE THAN A 100 PPM TOTAL FOR THE CARCI NOGENI C

I NDI CATOR CHEM CALS.

4. RATI ONALE FOR SELECTI ON OF FI NAL REMEDY

THE REMOVAL DESCRIBED IN F. 1. ABOVE, ACCORDI NG TO ENG NEERI NG
CALCULATI ONS, CAUSED THE MAJORITY OF THE CONTAM NATION (1.E., THE
CONTAM NATED SLUDGES AND SO LS I N AND AROUND THE LAGOON) TO BE
PROPERLY DI SPOSED OF AT THE CWM FACI LI TY I N EMELLE, ALABAMA, OR IN
Pl NEWOOD, SOUTH CAROLI NA. THE SELECTED REMEDY DESCRI BED I N F. 2.
ABOVE COWMPRI SES THE MAJOR ACTI VI TI ES NECESSARY TO COMPLETE

REMEDI ATION OF THE SITE I N A TECHNI CALLY FEASI BLE AND

COST- EFFECTI VE MANNER CONSI STENT W TH CERCLA/ SARA, THE NCP, AND
APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS (ARAR'S).

W TH REGARD TO EPA' S DECI SI ON TO ENTER | NTO AN ADM NI STRATI VE
CONSENT ORDER W TH AMAX/ BROAWN FOR THE REMOVAL DESCRI BED I N F. 1.
ABOVE, SECTI ONS 104(A) (2) | NDI CATES THAT ANY REMOVAL ACTI ON
UNDERTAKEN BY EI THER THE PRESI DENT ( EPA) OR BY POTENTI ALLY
RESPONSI BLE PARTI ES W TH THE PRESI DENT' S (EPA'S) APPROVAL SHOULD

" CONTRI BUTE TO THE EFFI Cl ENT PERFORMANCE OF ANY LONG TERM REMEDI AL
ACTI ON' W TH RESPECT TO THE RELEASE OR THREATENED RELEASE
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Or der

CONCERNED.  SECTI ON 122(E)(6) | NDI CATES THAT ONCE A REMEDI AL

I NVESTI GATI ON AND FEASI BI LI TY STUDY HAS BEEN | NI TI ATED " NO

POTENTI ALLY RESPONSI BLE PARTY MAY UNDERTAKE ANY REMEDI AL ACTI ON AT
THE FACI LI TY UNLESS SUCH REMEDI AL ACTI ON HAS BEEN AUTHORI ZED BY
THE PRESI DENT" (E. G, EPA AUTHORI ZES ACTI VI TY BY MEANS OF A
CONSENT ORDER) .

THE REMOVAL ACTI VI TI ES NOT ONLY ELI M NATED THE MAJOR SOURCE OF
CONTAM NATI ON AND SET THE STAGE FOR THE FI NAL SI TE REMEDI ATI ON
ACTI VITIES, BUT CONTRI BUTED TO THE ACCELERATI ON OF THE SI TE ALONG
THE SUPERFUND ENFORCEMENT PROCESS TRACK. THE FI NAL REMEDY

CONSI STS OF THOSE REMAI NI NG ACTIVITIES WHICH W LL BRING THE SI TE

| NTO COVPLI ANCE W TH THOSE CLEANUP STANDARDS DESCRI BED I N THE

Rl SK/ HEALTH ASSESSMENT AND ADDENDA ( SEE ATTACHVENT B) AND APPROVED
BY BOTH EPA AND THE STATE OF FLORI DA.

THE SELECTED REMEDY | S A COMBI NATI ON OF TWO GENERAL SOURCE CONTROL
REMEDI AL ACTI ONS AS DEFINED I N 40 CFR 300.68(E)(2). THESE TWO
MEASURES ARE: 1) REMOVAL TO THE CWM FACI LI TY I N EMELLE, ALABAMA,
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OR I N PI NEWOOD, SOUTH CAROLI NA, OF THE MOST SEVERELY CONTAM NATED
SO LS/ SLUDCES; AND 2) ONSI TE Bl ODECRADATI ON OF THE LESS SEVERELY
CONTAM NATED SO LS TO ACHI EVE THE CLEANUP LEVELS | NDI CATED I N THE
Rl SK/ HEALTH ASSESSMENT. | N CASE NUMBER ONE, THE GOVERNI NG
REGULATORY FACTOR HAS BEEN THE RCRA LAND DI SPOSAL RESTRI CTI ON
(LDR) PHASE-IN. THE LDR PHASE-I N SCHEDULE HAS ALLOWED THE REMOVAL
OF CRECSOTE CONTAM NATED SLUDGES AND SO LS THUS ELI M NATI NG
POTENTI AL ONSI TE CONTAM NATI ON BY TRANSPORTI NG THE HAZARDOUS
SUBSTANCES TO A SECURE HAZARDOUS WASTE LANDFI LL AT A DI FFERENT
LOCATION. I N CASE NUMBER TWO, AN ALTERNATI VE AND | NNOVATI VE
TECHNOLOGY, BI ODEGRADATION, IS TO BE USED ON LESS SEVERELY

CONTAM NATED SO LS TO "PCOLI SH' THOSE SO LS TO ACCEPTABLE LEVELS OF
CLEANLI NESS. EPA'S OFFI CE OF SOLI D WASTE AND EMERGENCY RESPONSE
(OSVER), THE OFFI CE OF TECHNOLOGY ASSESSMENT (OTA), AND THE OFFI CE
OF RESEARCH DEVELOPMENT (ORD) HAVE, | N RESPONSE TO CERCLA/ SARA,
RECOGNI ZED THAT OUR ABI LI TY TO CHARACTERI ZE OR ASSESS THE EXTENT
OF CONTAM NATI ON, THE CHEM CAL AND PHYSI CAL CHARACTER OF THE
CONTAM NANTS, OR THE STRESSES | MPOSED BY THE CONTAM NANTS ON
COVPLEX ECOSYSTEMS |S LI M TED, AND NEW | NNOVATI VE TECHNOLOG ES
ARE NEEDED. THE BROWN WOOD PRESERVI NG SI TE NOW PROVI DES EPA W TH
AN EXCELLENT OPPORTUNI TY TO UTI LI ZE AND RE- ASSESS Bl OCDEGRADATI ON
IN A CONTROLLED SI TUATION IN EPA'S REG ON I V. THE SELECTED REMEDY
DI CTATES THAT THE BI OREMEDI ATION WLL OCCUR IN A LI M TED AREA
WHICH IS DESI GNED W TH | NTERI OR DRAI NAGE AND SPRAY | RRI GATI ON
SYSTEMS. THE LAND TREATMENT AREA W LL ALSO HAVE A PERI METER
SECURI TY FENCE AND AN EXTERI OR DRAI NAGE SYSTEM

RESPONSI VENESS SUMVARY
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A. BACKGROUND ON COVMUNI TY | NVOLVEMENT

H STORI CALLY, COVMUNI TY CONCERN REGARDI NG THE BROAN WOOD

PRESERVI NG SI TE HAS BEEN LOW ACCORDI NG TO EPA, THE FDER, LOCAL
OFFI CI ALS, AND THE LOCAL NEWS MEDI A. THERE HAVE BEEN NO RECORDED
COVPLAI NTS FROM THE LOCAL RESI DENTS. ON THE CONTRARY, THE
COVMUNI TY SEEMS GENUI NELY GLAD THAT EPA AND THE FDER HAVE ACTED
RAPI DLY TO CLEAN UP THE SI TE.

SUMVARY OF PUBLI C COMMENTS AND AGENCY RESPONSES

THERE WERE NO COMVENTS FROM THE PUBLI C DURI NG OR AFTER THE PUBLI C
COVMENT PERI OD. AN ARTI CLE | NDI CATI NG THE TI ME AND PLACE FOR THE
PUBLI C MEETI NG WAS PLACED I N THE SUWANNEE DEMOCRAT NEWSPAPER MORE
THAN TWO WEEKS PRI OR TO THE ACTUAL MEETI NG DATE. FEW PEOPLE
ATTENDED THE PUBLI C MEETI NG AND THERE WERE ONLY THREE OR FOUR
GENERAL QUESTI ONS WHI CH HAD NO BEARI NG ON THE SELECTED REMEDY.

ADDI TI ONALLY, THE ADM NI STRATI VE RECORD REQUI RED UNDER SECTI ON 113
OF CERCLA/ SARA WAS PLACED IN THE SI TE REPOSI TORY G VEN BELOW ON
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SEPTEMBER 29, 1987:

SUWANNEE RI VER REG ONAL LI BRARY

ATTN. MS. FAYE ROBERTS
REFERENCE LI BRARI AN

207 PINE ST.

LI VE OAK, FLORI DA 32060

(904) 362-2317.

SELF- ADDRESSED AND STAMPED ENVELOPES WERE LEFT W TH THE

ADM NI STRATI VE RECORD. THE FI RST DRAFT OF THE RECORD- OF- DECI SI ON
AND AN | NSTRUCTI ON SHEET FOR COMVENTERS WAS ALSO DEPCSI TED W TH
THE OTHER RECORDS. HOWEVER, THE EPA REG ONAL PROJECT MANAGER
RECEI VED NO MAI L OR TELEPHONE CALLS FROM THE COMMUNI TY REGARDI NG
El THER THE PROPOSED REMEDY OR THE ACTUAL ONSI TE ACTI VI Tl ES.

THE AGENCY HAS RESPONDED TO THE LOW LEVEL OF | NTEREST BY

PERI ODI CALLY SPEAKI NG W TH NEWSPAPER REPORTERS WHO ARE W TH THE
SUWANNEE DEMOCRAT. NEWSPAPER ARTI CLES FOLLOWED THESE TELEPHONE
AND | N- PERSON DI SCUSSI ONS W TH THE REPORTERS.

EXPLANATI ONS OF DI FFERENCES BETWEEN PROPOSED PLAN AND THE SELECTED
REMEDY

THE PROPOSED PLAN I N THE FEASI BI LI TY STUDY | S GENERALLY THE SAME
AS THE SELECTED REMEDY | N THE RECORD- OF- DECI SI ON. THERE ARE

BASI CALLY FI VE DI FFERENCES IN THE TWO. (1) THE REMOVAL OF LAGOON
SLUDGES HAS ALREADY OCCURRED; (2) THE GRUBBI NG OF THE MAJORI TY OF
THE LAND TREATMENT AREA HAS ALREADY OCCURRED; (3) WATERS PUMPED
FROM THE LAGOON PRI OR TO THE EXCAVATI ON OF THE SLUDGES HAVE
ALREADY BEEN TREATED AND PROPERLY DI SPOSED OF; (4) THE LAND
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TREATMENT AREA W LL BE LINED;, AND (5) THE CLEANUP STANDARDS W TH
REGARD TO THE ORI G NAL RI SK ASSESSMENT WERE CHANGED.

COVMUNI TY RELATI ONS CONDUCTED AT THE SI TE PRI OR TO AND DURI NG THE
PUBLI C COMVENT PERI OD

FROM 1984 THROUGH 1987 EPA, FDER, AND AMAX/ BROWN REPRESENTATI VES
MAI NTAI NED CONTACT W TH LI VE OAK CI TY OFFI Cl ALS WHI LE UNDERTAKI NG
THE REMEDI AL | NVESTI GATI ON/ FEASI BI LI TY STUDY. NUMEROUS NEWSPAPER
ARTI CLES APPEARED I N THE LOCAL SUWANNEE DEMOCRAT DESCRI Bl NG THE
ONSI TE ACTIVITIES. SEVERAL CI TY COUNCI L MEETI NGS WERE ATTENDED
AND THE COMVUNI TY WAS MADE AWARE OF EPA, FDER, AND PRP ACTI VI TI ES.

THE ADM NI STRATI VE RECORD WAS | NSTALLED I N THE SI TE REPCSI TORY | N
SEPTEMBER, 1987, AND THROUGH THE SUWANNEE DEMOCRAT THE COVMUNI TY
WAS MADE AWARE OF THE PROGRESS MADE TOWARDS THE CLEANUP. I N
NOVEMBER THROUGH THE M DDLE OF DECEMBER, 1987, THE PUBLI C COVMENT
PERI OD OCCURRED. | N DECEMBER THE PUBLI C MEETI NG OCCURRED. THERE
WERE NO PUBLI C COMVENTS FORTHCOM NG FROM THE COVMUNI TY. ONLY
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COVMENTS OF A SPECI FI C TECHNI CAL NATURE WERE RECEI VED FROM THE
PRPS' CONTRACTOR.

TABLES, MEMORANDA, ATTACHMENTS

RETEC
REMEDI

ATTACHMVENT A

MEMORANDUM ON THE EXTENT OF REMOVAL ACTIVITY
WHI CH OCCURRED DECEMBER 1987 THROUGH FEBRUARY 1988

ATI ON

TECHNOLOG ES | NC

MEMO TO DI STRI BUTI ON

FROM
DATE:

J. RYAN
FEBRUARY 11, 1988

RE: LI VE OAK | NTERI M REMOVAL

| NTRODUCTI ON

THI S MEMORANDUM SUMVARI ZES ACTI VI TI ES COMPLETED AT THE LI VE OCAK SI TE AS
PART OF | NTERI M REMOVAL ACTI VI TI ES DURI NG THE PERI OD DECEMBER, 1987
THROUGH THE PRESENT. THESE ACTI VI TI ES HAVE | NCLUDED:

MOBI LI ZATI ON,

REMOVAL OF LAGOON WATER TO ALLOW EXCAVATI ON OF SLUDGES,
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- EXCAVATI ON, TREATMENT AND DI SPOSAL OF SLUDGES AND CONTAM NATED
SO L AT THE CWM SECURE LANDFI LL, EMELLE, AL, AND

- TREATMENT OF THE LAGOON WATER REMOVED AS PART OF EXCAVATI ON.

EXTENSI VE SAMPLI NG AND ANALYSES OF SO L AND WATER WERE COMPLETED DURI NG
THESE ACTI VI Tl ES.

MOBI LI ZATI ON

MOBI LI ZATI ON OCCURRED THE FI RST WEEK | N DECEMBER. AN OFFI CE TRAI LER AND
DECONTAM NATI ON TRAI LER VWERE BROUGHT TO THE SI TE AS WELL AS THE
NECESSARY EXCAVATI ON AND PUMPI NG EQUI PMENT. A HEALTH AND SAFETY PLAN
WAS REVI EMED W TH THE SI TE WORKERS AND THE SI TE SEPARATED | NTO " CLEAN"
AND " CONTAM NATED' ZONES FOR TRUCK STAG NG AND DECONTAM NATI ON PURPCSES.

DI VERSI ON DI TCHES WERE EXCAVATED AROUND THE PERI METER OF THE LAGOON TO
DI VERT RUN ON TO THE NORTH. THE LOCATI ON OF THESE DI TCHES ARE SHOWN ON
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FI GURE 1. A SEDI MENTATI ON TRAP WAS | NSTALLED I N THE DI VERSI ON DI TCHES
CONSI STI NG OF A SERIES OF HAY BALES PLACED ACROSS THE DI TCH.

REMOVAL OF LAGOON WATER

STANDI NG WATER WAS PUMPED FROM THE LAGOON USI NG A VACUUM TRUCK. THI S
WATER WAS STORED I N FOUR FORMER PRODUCT STORAGE TANKS ON SITE WTH AN
ESTI MATED CAPACI TY OF 250, 000 GALLONS. ONCE ALL STANDI NG WATER WAS
REMOVED, A SERI ES OF TRENCHES WERE EXCAVATED I N THE LOW PART OF THE
LAGOON TO CONTI NUE DEWATERI NG THE LAGOON VWHI LE EXCAVATI ON WAS ONGO NG
THE VACUUM TRUCK CONTI NUED TO REMOVE THE FREE LI QUI DS WHI LE THE
EXCAVATI ON WAS UNDERWAY.

EXCAVATI ON, TREATMENT AND DI SPOSAL

THE LAGOON SLUDGES WERE TREATED W TH KI LN DUST I N PLACE BY M XI NG THE
DUST W TH THE SLUDGE USI NG PONER SHOVELS. WHEN A PORTI ON OF THE LAGOON
WAS STABI LI ZED, | T WAS EXCAVATED AND STAGED ON THE SI DES OF THE LAGOON
FOR SUBSEQUENT LOADI NG ONTO THE TRANSPORT VEHI CLES.

SAMPLI NG OF THE UPPER FOUR FEET OF SO L WAS CONDUCTED I N THE LAGOON BY
EXCAVATI NG TEST PITS WTH A TRACKHOE AND COLLECTI NG SAMPLES FROM THE PI'T
WALLS. ONLY SO L WAS SAMPLED (NO SLUDGE) TO | DENTI FY THE DEPTH COF
CONTAM NATI ON THAT EXCEEDED 1000 PPM OF TOTAL CREOSOTE SUBSTANCES (TCS).
FI GURE 1 SHOWS THE LOCATI ON OF THE SAMPLI NG PO NTS AND THE ATTACHED
TABLES SUMVARI ZE THE ANALYTI CAL RESULTS. THESE RESULTS ARE PRI CR TO
SLUDGE EXCAVATI ON. I N GENERAL, NO CONTAM NATED SO L WAS FOUND ON THE
WESTERN END OF THE LAGOON WHEREAS THE EASTERN END HAD SI GNI FI CANT
CONTAM NATI ON.

TABLE 1 PRESENTS A DAILY LOG OF MATERI AL, TRANSPORTED TO EMELLE. A



TOTAL OF 15,000 TONS OF CONTAM NATED MATERI AL WAS HAULED FROM THE SI TE
BETWEEN DECEMBER AND THE END OF JANUARY. THI'S TOTAL | NCLUDES OVER 6000
TONS OF SLUDGES WH CH EXCEEDED 100, 000 PPM TCS. THE REMAI NDER WAS

H GHLY CONTAM NATED SO LS GREATER THAN 5, 000 PPM TCS.

LOW LEVEL CONTAM NATED SAND AND SOVE OF THE UNDERLYI NG CLAYS WERE ALSO
EXCAVATED. THESE SO LS ARE CURRENTLY STOCKPI LED AROUND THE EASTERN END
OF THE LAGOON. I T IS ESTI MATED THAT THESE SO LS REPRESENT APPROXI MATELY
10, 000 TONS OF MATERI ALS. TABLE 3 PRESENTS DATA FROM VARI OUS SAMPLES
COLLECTED FROM THE LAGOON AND THE STOCKPI LED SO LS WHI CH REPRESENT THE
AVERAGE COWPCSI TI ON OF THESE STOCKPI LED SO LS. THE CONCENTRATI ON OF TCS
RANGES FROM LESS THAN 1000 PPM TO 5000 PPM W TH AN AVERAGE AROUND 3000
PPM  CARCI NOGENI C PAH RANGE FROM 100 TO 200 PPM I T IS THI S STOCKPI LED
MATERI AL VWHI CH W LL BE TREATED BI OLOG CALLY.

APPROXI MATELY ONE FOOT OF NATI VE CLAYS WERE BACKFI LLED I N THE LAGOON AND
COWPACTED I N PLACE TO PROVI DE A CONTOURED SURFACE. THE LOWAEST PART OF
THE LAGOON | S NOW APPROXI MATELY 10 FEET LOWER THAN | TS ORI Gl NAL SURFACE.
STANDI NG WATER COVERS THE BOTTOM TO A DEPTH OF APPROXI MATELY TWO FEET.

1
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THIS WATER IS RUN OFF AND HAS AN O LY SHEEN. FlIGURE 1 SHOWS THE CURRENT
ELEVATI ONS OF THE BOTTOM OF THE LAGOON.

TREATMENT OF WATER

THE WATER VWHI CH WAS REMOVED FROM THE LAGOON TO FACI LI TATE EXCAVATI ON WAS
STORED I N FOUR TANKS | N THE PROCESS AREA. I N ADDI TI ON, APPROXI MATELY
70,000 GALLONS OF WATER WERE PUMPED OQUT OF THE RETORT PIT.

APPROXI MATELY 200, 000 GALLONS OF WATER VWERE PUMPED | NTO THESE TANKS.
TABLE 4 PRESENTS ANALYSES OF THE WATER PRI OR TO TREATMENT.

THE I NI TI AL ATTEMPT TO TREAT THE WATER | NDI CATED THAT THE WATER WOULD
CLOG THE FILTERS DUE TO A STRONG EMJLSI ON. SUBSEQUENTLY A FLOCCULATI ON
STEP WAS ADDED TO BREAK THE EMULSI ON. THE CURRENT TREATMENT SYSTEM
CONSI STS OF FLOCCULATI ON, FOLLOWED BY SAND FI LTRATI ON FOLLOWED BY A

M CRON FI LTER FOLLOWED BY CARBON ADSORPTI ON. THE TREATED EFFLUENT IS
THEN DI SCHARGED TO A SERI ES OF FOUR TEMPORARY STORAGE TANKS, (20, 000
GALLONS CAPACI TY PER TANK) FOR SAMPLI NG PURPOSES. THE STORED EFFLUENT
'S THEN SPRAY | RRI GATED OVER A THREE ACRE AREA ON- SI TE LOCATED TO THE
WEST OF THE PLANT.

THE I NI TI AL 40, 000 GALLONS TREATED WERE SAMPLED FOR VOLATI LES,
SEM - VOLATI LES AND COPPER CHROM UM AND ARSENI C. RESULTS OF THI S
SAVPLI NG ARE NOTED BELOW AND THE COMPLETE LABORATORY RESULTS ARE
PRESENTED AS TABLE 5.

TANK #1 TANK #2
2 BUTANOL 39 PPB ND
PHENANTHRENE 5 PPB ND

FLUORANTHENE 5 PPB ND
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PYRENE 3 PPB ND

ARSENI C LT 5 PPB LT 5 PPB
COPPER 3 PPB 3 PPB
CHROM UM 13 PPB 6 PPB.

THESE RESULTS WERE TRANSM TTED VERBALLY TO DR. WALKER OF THE FDER ON
MONDAY, FEBRUARY 1, 1988 AND M5. DANNER, OF U.S. EPA, ON TUESDAY,
FEBRUARY 2. BOTH | NDI VI DUALS GAVE PERM SSI ON TO SPRAY | RRI GATE THE
WATER. MS. DANNER ALSO REQUESTED THAT WE CONTI NUE TO SAMPLE EACH TANK
FOR PAH AND REPORT THE RESULTS PRI OR TO SPRAYI NG. TANKS 1, 3, AND 4
WERE SUBSEQUENTLY ANALYZED FOR PAH COVMPOUNDS AND THESE RESULTS WERE
VERBALLY TRANSM TTED TO DR. WALKER ON MONDAY, FEBRUARY 8. ALL THE PAH
COVPOUNDS WERE BELOW DETECTI ON LEVELS OF TWO PARTS PER BILLI ON | N TANKS
3 AND 4. TANK 1 HAD DETECTABLE QUANTI TI ES OF CERTAI N PAH COMVPOUNDS.

FLUORANTHENE WAS DETECTED AT 40 PARTS PER BI LLI ON AND PYRENE WAS
DETECTED AT 29 PARTS PER BILLION. THE REMAI NI NG COMPOUNDS VERE LESS
THAN 20 PARTS PER BI LLION. DR WALKER GAVE VERBAL APPROVAL TO SPRAY

| RRI GATE THE WATER ON TUESDAY. TO DATE, 100, 000 GALLONS OF WATER HAVE
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BEEN SPRAY | RRI GATED. TREATMENT OF THE WATER W LL CONTI NUE UNTI L THE
CONTENTS OF THE TANKS ARE EMPTIED. I T IS THEN PROPOSED TO PROCEED W TH
THE DI SMANTLI NG OF THE PLANT AS DESCRI BED I N THE ATTACHED MEMORANDUM
CONCERNI NG A CONCEPTUAL PLAN FOR THE FI NAL REMEDY.

ATTACHVENT B
Rl SK ASSESSMENT AND ADDENDA

Rl SK ASSESSMENT TO ACCOMPANY
THE FEASI BI LI TY STUDY OF

THE LI VE OAK SUPERFUND SI TE,
LI VE OAK, FLORI DA

PREPARED FOR:
AMAX, | NC.
GOLDEN, CO

THE JAMES GRAHAM
BROWN FOUNDATI ON
LOUI SVI LLE, KY
AUGUST 1987

EXECUTI VE SUMVARY
| NTRODUCTI ON

THE FOLLOW NG REPORT |S A HEALTH BASELI NE RI SK ASSESSMENT OF THE
LI VE OAK SUPERFUND SITE I N LI VE OAK, SUWANNEE COUNTY, FLORIDA. THE
REPORT FOLLOWS THE GUI DELI NES OUTLI NED I N THE SUPERFUND PUBLI C HEALTH
ASSESSMENT MANUAL ( EPA 540/ 1-86/060) AND IS | NTENDED TO ACCOMPANY THE
FEASI Bl LI TY STUDY REPORT FOR THE SI TE DEVELOPED BY REMEDI ATI ON
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TECHNOLOG ES | NCORPORATED. A SUMMARY OF THE HI STORY OF THE SITE AND I TS
USE AS A WOOD PRESERVI NG FACI LI TY IS PRESENTED I N THE FEASI BI LI TY STUDY
REPORT AS WELL AS THE REMEDI AL | NVESTI GATI ON REPORT, PREPARED BY

FI SHBECK, THOWMPSON, CARR AND HUBER AND ENVI RONMENTAL ENG NEERI NG AND
MANAGEMENT, LI M TED.

SELECTI ON OF | NDI CATOR CHEM CALS

SAMPLI NG OF MEDI A FOR CHEM CAL ANALYSI S HAS BEEN CARRI ED OUT BY A
LARGE NUMBER OF AGENCI ES AND CONTRACTORS. THE CHRONOLOGY OF SANPLI NG,
WHI CH OCCURRED BETWEEN 1982 AND 1986 |'S PRESENTED I N TABLE 2-1 OF THE
FOLLOW NG REPORT. MOST ANALYSI S WAS DONE W TH A FOCUS ON CONSTI TUENTS
TYPI CALLY USED AT WOOD PRESERVI NG SI TES. CREOCSOTE CONSTI TUENTS AND A
SMALL AMOUNT OF PENTACHLOROPHENOL WERE FOUND TO BE PRESENT I N SO L,
SEDI MENT, AND SURFACE WATER AT THE SITE. CERTAIN LOW MOLECULAR VEI GHT
FRACTI ONS OF CREOSOTE WERE ALSO FOUND | N GROUND WATER. NO METALS WERE
FOUND AT THE SI TE. BASED ON THESE FI NDI NGS, CREOSOTE CONSTI TUENTS AND
PENTACHLOROPHENOL WERE SELECTED AS | NDI CATOR CHEM CALS FOR DETAI LED
HEALTH RI SK ASSESSMENT AT THE SITE. THE CRECSOTE CONSTI TUENTS WERE
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EVALUATED AS A WHOLE FOR THEIR POTENTI AL TO PRODUCE ACUTE,

NON- CARCI NOGENI C EFFECTS ON SKIN.  ADDI TI ONALLY, SI X HI GH MOLECULAR

WEI GHT COMPONENTS OF CRECSOTE WERE EVALUATED FOR POTENTI AL TO PRODUCE
A CARCI NOGENI C RESPONSE ( BENZO( A) ANTHRACENE, BENZQ( A) PYRENE,

BENZQ( B) FLUORANTHENE, CHRYSENE, DI BENZO( A, H) ANTHRACENE, AND | NDENO
(1,2,3,C D)PYRENE). THESE COVPOUNDS WERE SELECTED BECAUSE THE U.S. EPA
WEI GHT- OF- EVI DENCE SYSTEM | NDI CATES THEY ARE " POSSI BLE" OR " PROBABLE"
HUMAN CARCI NOGENS. ANOTHER CREGCSOTE CONSTI TUENT, FLUORANTHENE, WAS
SELECTED FOR EVALUATI ON BECAUSE | T IS PRESENT I N SI GNI FI CANT AMOUNTS AT
MANY OF THE CONTAM NATED AREAS OF THE SI TE, AND BECAUSE OF THE EXI STENCE
OF AN AMBI ENT WATER QUALI TY CRI TERI ON FOR THI' S COVPOUND.
PENTACHLOROPHENOL WAS EVALUATED FOR I TS POTENTI AL TO PRODUCE ACUTE,

NON- CARCI NOGENI C EFFECTS ON SKI N AND ALSO FOR | TS POTENTI AL TO PRODUCE
SYSTEM C TOXI C EFFECTS.

EXPOSURE ASSESSMENT

AT ANY SITE, HUMANS MAY BE EXPOSED TO CONTAM NANTS I N Al R, WATER,
OR SOLID MEDI A SUCH AS SO L AND SEDI MENTS. THEY MAY | NGEST, | NHALE, OR
ABSORB A COVPOUND. | N CERTAI N CASES, SKIN CONTACT W THOUT ABSORPTI ON
I NTO THE SYSTEM MAY BE CONSI DERED AN EXPOSURE. CONSI DERATI ON OF THE
LOCATION OF THE SITE, | TS ACCESSIBILITY, AND REG ONAL HYDROGEOLOGY
| NDI CATED THAT THE PERTI NENT ROUTES OF POTENTI AL EXPOSURE FOR THE LI VE
OAK SI TE VERE | NGESTI ON OF DRI NKI NG WATER FROM THE FLORI DAN AQUI FER | F
| T VERE TO BECOVE CONTAM NATED, AND ACUTE DERMAL CONTACT W TH OR
| NGESTI ON OF CONSTI TUENTS I N SURFACE SO LS BY TRESPASSERS OR VI SI TORS
TO THE SI TE.

CONCENTRATI ONS OF | NDI CATOR CHEM CALS USED I N THE RI SK ASSESSMENT
WERE DETERM NED FROM ANALYTI C RESULTS OR ESTI MATED W TH THE Al D OF
MATHEMATI CAL MODELS. THE MODELS USED FOR DETERM NI NG POTENTI AL | MPACT



ON GROUND WATER WERE A LEACHI NG MODEL DEVELOPED BY EPA ( THE ORGANI C
LEACHI NG MODEL), AN ANALYTI CAL ONE- DI MENSI ONAL UNSATURATED ZONE MODEL,
AND AN ANALYTI CAL SATURATED ZONE MODEL ( THE HORI ZONTAL PLANE SOURCE
MODEL). THE MODELS ARE DESCRI BED I N DETAIL I N APPENDI X A OF THI S
REPORT. THE PAH | NPUTS FOR THE MODEL WERE OBTAI NED FROM DATA ON

SEDI MENTS AND SO LS IN THE LAGOON AREA, SAMPLED BY THE EPA AND P. E.
LAMOREAUX ON JUNE 20-24, 1983. DATA FROM THE LAGOON WERE USED BECAUSE
THIS | S THE AREA W TH THE LARGEST WASTE LOAD AND THE MOST LI KELY PLACE
FOR GROUND WATER CONTAM NATI ON TO OCCUR. THE EXPOSURE PO NT CHOSEN FOR
THE DRI NKI NG WATER RI SK ASSESSMENT WAS THE NEAREST DOWNGRADI ENT OFFSI TE
VELL (WVELL NUMBER 15 ON SHEET 10 OF THE REMEDI AL | NVESTI GATI ON REPORT) .
FOR THE DI RECT CONTACT AND SO L | NGESTI ON ASSESSMENTS, ON-SI TE SURFACE
SO L AND SEDI MENTS NOT NORMALLY COVERED BY WATER WERE CONS| DERED.

METHODS USED TO ASSESS RI SK
RI SK ASSESSMENT WAS CARRI ED OUT USI NG TWO METHODS:

- THE ANALYTI CAL AND PREDI CTED CONCENTRATI ONS WERE COVPARED TO
1
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RELEVANT STANDARDS AND CRI TERI A; AND

- POTENTI AL | NTAKE OF | NDI CATOR CHEM CALS USI NG EXPOSURE SCENARI OS
N WHI CH | NDI VI DUALS WERE ASSUMED TO DRI NK WATER FROM
POTENTI ALLY- AFFECTED WELLS OR | NADVERTENTLY | NGEST SURFACE SO LS
AND SEDI MENTS WHI LE VI SI TING THE SI TE (THE LATTER SCENARIO | S
ASSUMED TO BE RELEVANT TO CHI LDREN WHO SO L THEI R HANDS AND PUT
THEM IN THEI R MOUTH). POTENTI AL | NTAKES OF NON- CARCI NOGENI C
| NDI CATOR CHEM CALS (PCP AND FLUORANTHENE) WERE COMPARED TO
" ACCEPTABLE | NTAKES" DEVELOPED BY THE EPA. POTENTI AL | NTAKES OF
THE CARCI NOGENI C PAH VERE USED TO CALCULATE CANCER RI SKS USI NG
"POTENCY FACTORS" DEVELOPED BY THE EPA. FOR DERMAL CONTACT,
CONCENTRATI ONS I N THE SO L WERE COVPARED TO APPARENT
M NI MAL- EFFECTS LEVELS DETERM NED FROM THE LI TERATURE.

COVPARI SON OF | NDI CATOR CHEM CAL CONCENTRATI ONS TO STANDARDS AND
CRI TERI A

COVPARI SON OF MEASURED OR PREDI CTED CONCENTRATI ONS OF | NDI CATOR
CHEM CALS I N OFF-SI TE WELL WATER TO AMBI ENT WATER QUALITY CRI TERI A ( THE
ONLY CRI TERI A THAT APPEAR TO BE RELEVANT FOR THE LI VE OAK SI TE) | NDI CATE
THAT NO | MPACT FROM PENTACHLOROPHENOL OR FLUORANTHENE | S EXPECTED. THE
AMBI ENT WATER QUALITY CRI TERI A FOR CARCI NOGENI C PAH G VES A RANGE OF
VALUES FOR VARI OQUS RI SKS OF CANCER. THE SUMMED CONCENTRATI ON OF THE
CARCI NOGENI C PAH PREDI CTED TO BE I N THE NEAREST OFF-SI TE WELL IS LESS
THAN THE CONCENTRATI ON ASSCCI ATED W TH A CANCER RI SK OF 1 CHANCE I N
1, 000, 000.

ESTI MATI ON OF CARCI NOGENI C RI SK

THE POTENCY FACTOR FOR CARCI NOGENI C PAH IS BASED ON OBSERVATI ONS OF



CARCI NOGENI C ACTI ONS OF A SINGLE COMPOUND, BENZO(A) PYRENE. AS THIS IS
AMONG THE MOST CARCI NOGENI C PAH, USI NG A POTENCY FACTOR BASED ON

BENZQ( A) PYRENE FOR ALL CARCI NOGENI C PAH IS CONSERVATI VE. THE FACTOR | S
0. 0115/ M CROGRAM KI LOGRAM BODY WEI GHT DAY. THI'S VALUE | NDI CATES THAT AN
I NDI VI DUAL TAKI NG | N ONE M CROGRAM OF CARCI NOGENI C PAH PER KI LOGRAM OF
BODY WEI GHT EVERY DAY FOR LI FE WOULD HAVE A CANCER RI SK OF .0115 (I.E.,
SLI GHTLY MORE THAN ONE CHANCE | N ONE HUNDRED) | N EXCESS OF " BACKGROUND'
RI SK.

USI NG THE FACTOR W TH THE PREDI CTED | NTAKE OF CARCI NOGENI C PAH THAT
COULD OCCUR AS A RESULT OF LI FETI ME | NGESTI ON OF WATER | N THE NEAREST
DOWNGRADI ENT VELL | F CONTAM NATI ON VERE TO OCCUR | NDI CATES THAT THE
UPPER LIM T CANCER RI SK FROM THI' S ACTIVITY IS SLI GHTLY LESS THAN 1
CHANCE I N 1, 000,000. THIS LOWRISK IS OFTEN CONSI DERED " VI RTUALLY
SAFE. ".

USI NG THE FACTOR W TH PREDI CTED | NTAKE FROM A LESS LI KELY
EXPOSURE SCENARI O, THE ASSUMPTI ON THAT CHI LDREN COULD | NFREQUENTLY VI SI T
THE SI TE AND | NGEST SO LS AND SEDI MENTS CONTAM NATED W TH PAH, | NDI CATES
1
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THAT AN UPPER- BOUND CANCER RI SK OF EI GHTY EI GHT CHANCES | N ONE HUNDRED
THOUSAND.

COVPARI SON OF PREDI CTED | NTAKES TO ACCEPTABLE | NTAKES OF NON- CARCI NOGENS

ACCEPTABLE | NTAKES FOR PENTACHLOROPHENOL AND FLUORANTHENE ARE 30
M CROGRAMS/ KI LOGRAM BODY WEI GHT DAY, AND 6.12 M CROCRAMS/ KI LOGRAM BODY
WEI GHT DAY, RESPECTI VELY. THESE VALUES WERE DEVELOPED BY THE EPA UNDER
THE ASSUMPTI ON THAT THESE SUBSTANCES, AS NON- CARCI NOGENS, HAVE A
"THRESHOLD' FOR THEIR TOXI C EFFECTS. THAT IS, THERE IS A DOSE BELOW
WHI CH VI RTUALLY NO RI SK OF A TOXI C RESPONSE EXI STS. THE ACCEPTABLE
| NTAKES ARE ASSUMED TO BE BELOW THE THRESHOLD DOSE FOR PENTACHLOROPHENCL
AND FLUORANTHENE. NO ESTI MATED | NTAKE FOR PENTACHLOROPHENOL OR
FLUORANTHENE USI NG ANY EXPOSURE SCENARI O, WAS | N EXCESS OF THE
ACCEPTABLE | NTAKES DEVELOPED BY THE EPA.

A NO- EFFECT LEVEL FOR THE DERMAL EFFECT OF CREOSOTE AND
PENTACHLOROPHENOL WAS DETERM NED BY EXTRAPOLATI NG FROM REPORTS I N THE
LI TERATURE ON THE PHOTOSENSI TI ZATI ON EFFECTS OF CRECSOTE CONSTI TUENTS
AND THE DERMAL | RRI TATI ON PRODUCED BY PENTACHLOROPHENOL. | T WAS
DETERM NED THAT CONCENTRATI ONS OF CREOSOTE OR PENTACHLOROPHENOL | N
EXCESS OF 1000 PPM M GHT PRODUCE ACUTE DERMAL EFFECTS. | NSPECTI ON OF
ANALYTI CAL RESULTS | NDI CATE THAT SOME SURFACE SO LS AND SEDI MENTS THAT
ARE NOT CONTI NUOUSLY COVERED W TH WATER HAVE CONCENTRATI ONS OF CREOSOTE
AND PENTACHLOROPHENOL ABOVE 1000 PPM  THUS, SOME RI SK OF TRANSI ENT
DERMAL EFFECT MAY EXI ST FOR THE CURRENT CONDI TI ON OF THE SI TE.

DEVELOPMENT OF PERFORMANCE GOALS

FOR SOURCE CONTROL REMEDI AL ALTERNATI VES, THE SUPERFUND PUBLI C
HEALTH EVALUATI ON MANUAL SUGGESTS THAT AN ANALYSI S TO DETERM NE



"ACCEPTABLE" LEVELS OF RESI DUAL CONTAM NATI ON BE PERFORMED. NO
EVALUATI ON WAS DEEMED NECESSARY FOR PENTACHLOROPHENCL OR FLUORANTHENE
BECAUSE THE BASELI NE ASSESSMENT | NDI CATED NO PRESENT OR FUTURE HEALTH

| MPACTS OF THE COVPOUND. THE LOW LEVEL OF POTENTI AL CARClI NOGENI C RI SK
FROM DRI NKI NG WATER FROM OFF- SI TE ALSO PRECLUDED THE NECESSI TY OF
PERFORMANCE GOALS BASED ON THI'S LIM TED HEALTH | MPACT. THE MOST LI KELY
HEALTH | MPACT FOR THE LI VE OAK SITE IS THE POTENTI AL FOR

NON- CARCI NOGENI C ACUTE DERMAL EFFECTS FROM CREOCSOTE AND
PENTACHLOROPHENOL. THUS, PERFORMANCE GOALS OF NO MORE THAN 1000 PPM
CRECSOTE OR PENTACHLOROPHENCL IN SO LS OR SEDI MENTS | S RECOWWENDED. | F
ALL MEDI A CONTAI NI NG PENTACHLOROPHENCL OR CREGCSOTE | N EXCESS OF THESE
CONCENTRATI ONS | S REMOVED, | T HAS THE SECONDARY EFFECT OF DECREASI NG THE
POTENTI AL CANCER RI SK PRODUCED BY | NADVERTENT | NGESTI ON OF SO LS AND
SEDI MENTS.  USI NG THE EXPOSURE SCENARI O DEVELOPED | N THE BASELI NE RI SK
ASSESSMENT, THE MEAN CONCENTRATI ON OF CARCI NOGENI C PAH CALCULATED TO
REMAI N FOLLOW NG REMOVAL OF CRECSOTE COMPOUNDS | N EXCESS OF 1000 PPM
THE CANCER RI SK FROM | NGESTION OF SO LS IS CALCULATED TO BE SLI GHTLY
GREATER THAN ONE CHANCE I N 1, 000, 000.
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1. | NTRODUCTI ON

THE FOLLOW NG REPORT |S PROVI DED TO SUPPORT THE FEASI BI LI TY STUDY
OF THE BROWN WOOD PRESERVI NG SI TE I N LI VE OAK, FLORI DA PREPARED BY
REMEDI ATI ON TECHNOLOG ES FOR AMAX, | NC. AND THE JAMES GRAHAM BROVWN
FOUNDATION, INC. IT IS A BASELI NE HEALTH RI SK EVALUATI ON, AND
DOCUMENTATI ON OF THE METHOD USED FOR DEVELOPI NG PERFORMANCE GOALS BASED
ON HUMAN HEALTH CONSI DERATI ONS. THE FORMAT FOLLOWS THE GUI DANCE
PROVI DED | N THE SUPERFUND PUBLI C HEALTH EVALUATI ON MANUAL ( EPA, 1986).

THE BASELI NE EVALUATION IS A HEALTH RI SK ASSESSMENT OF THE CURRENT
CONDI TION OF THE SI TE AND, AS SUCH, REPRESENTS A SCREENI NG OF THE
"NO- ACTI ON ALTERNATIVE.". I T I NDI CATES IF A REMEDI AL ACTI ON | S NEEDED
AND HOW QUI CKLY STEPS MUST BE TAKEN. THE METHODOLOGY DEVELOPED | N THE
BASELI NE ASSESSMENT ALSO PROVI DES THE FRAMEWORK FOR DEVELOPI NG
PERFORMANCE GOALS USED FOR SCREENI NG REMEDI AL ALTERNATI VES.

THE REMEDI AL ALTERNATI VES (OTHER THAN "NO ACTI ON') THAT HAVE BEEN
SELECTED FOR SCREENI NG FOR THE LI VE OAK SI TE ARE SOURCE CONTRCL
MEASURES. EPA CUI DANCE ( EPA, 1986) SUGCESTS THAT SUCH ALTERNATI VES MUST
BE SCREENED FOR THEIR ABI LI TY TO FULFI LL REQUI REMENTS OF THE NATI ONAL
CONTI NGENCY PLAN AND BEST ENG NEERI NG JUDGVENT. HOWEVER, AS SUGGESTED
I N THE SUPERFUND PUBLI C HEALTH EVALUATI ON MANUAL, HEALTH-BASED CRI TERI A
CAN BE USEFUL | N DERI VI NG ACCEPTABLE RESI DUAL LEVELS OF CONSTI TUENTS I N
SO LS (PERFORVANCE GOALS). PERFORMANCE GOALS W LL BE CALCULATED TO
PROVI DE PUBLI C HEALTH PROTECTI ON AT THE EXPOSURE POl NTS | DENTI FI ED I N
THE BASELI NE ASSESSMENT. SPECI FI CALLY, PERFORMANCE GOALS W LL BE SET
WHI CH WOULD ENSURE EXPOSURE BELOW THE ACCEPTABLE | NTAKE FOR CHRONI C
EXPOSURE (Al C) FOR NON- CARCI NOGENI C TOXI C CONSTI TUENTS AND PROVI DE FOR
LOW RI SK FROM CARCI NOGENI C SUBSTANCES. THESE VALUES PROVI DE AN
OBJECTI VE, HEALTH- BASED CRI TERI A FOR DETERM NI NG THE RELATI VE
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EFFECTI VENESS OF REMEDI AL ALTERNATI VES.

TO THE EXTENT POSSI BLE, AN ANALYSI S OF THE SHORT TERM HEALTH RI SKS
ASSOCI ATED W TH THE REMEDI AL ACTI ONS W LL BE PROVI DED. UNDER EPA HEALTH
ASSESSMENT GUI DANCE ( EPA, 1986) THI'S ANALYSIS IS | NTENDED TO PROVI DE
GUI DANCE FOR THE HEALTH AND SAFETY PLAN ACCOVPANYI NG THE CHOSEN ACTI ON.

2. BASELI NE ASSESSMENT

THE FORMAT OF THI S BASELI NE ASSESSMENT FOLLOWS THE 4- STEP
METHODOLOGY RECOMVENDED BY THE EPA (49 FR 46304, NOVEMBER 23, 1984; 50
FR 1170, JANUARY 9, 1985, AND EPA, 1986). |T SHOULD BE NOTED THAT THE
TERM NOLOGY USED I N THE FEDERAL REG STER AND THE SUPERFUND PUBLI C HEALTH
EVALUATI ON MANUAL (SPHEM) | S DI FFERENT. ALTHOUGH THE DI FFERENCES ARE
ONLY SEMANTI C, READERS MAY BE FAM LI AR WTH ONLY ONE TERM NOLOGY. TO
AVO D CONFUSI ON, THE TERMS AND A SHORT DESCRI PTI ON OF THE METHODS
I N\VOLVED W TH EACH STEP ARE PROVI DED HERE.

STEP 1: SELECTI ON OF | NDI CATOR CHEM CALS I N THE SUPERFUND PUBLI C
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HEALTH EVALUATI ON MANUAL | S COVPARABLE TO THE HAZARD

| DENTI FI CATI ON | N THE FEDERAL REG STER.  THE ASSESSMENT
REVI EW6 THE CONTAM NANTS FOUND | N VARI QUS MEDI A

| NDI CATOR CHEM CALS ARE THEN CHOSEN BASED ON
CONCENTRATI ON, DI STRI BUTI ON, TOXI CI TY AND CONSI STENCY
OF DETECTI ON.

STEPS 2 AND 3: ESTI MATI ON OF EXPOSURE PO NT CONCENTRATI ONS AND
ESTI MATI ON OF CHEM CAL | NTAKES ARE COMPARABLE TO THE
EXPOSURE ASSESSMENT MENTI ONED | N THE FEDERAL REG STER
THE SECTI ON REVI EW6 THE POTENTI AL EXPOSURE PATHWAYS,
COVPARES RELEVANT STANDARDS AND CRI TERI A TO
CONCENTRATI ONS AT EXPOSURE PO NTS AND CALCULATES
EXPECTED DOSES FROM PLAUSI BLE EXPOSURE SCENARI CS.

STEP 4: TOXI CI TY ASSESSMENT | S COVPARABLE TO DOSE- RESPONSE

ASSESSMENT. THE SECTI ON PRESENTS A TOXICI TY PROFI LE AND
DEVELOPS A DOSE RESPONSE RELATI ONSHI P FOR EACH | NDI CATOR
CHEM CAL. THE GENERAL SOURCE FOR THI S | NFORMATION | S
THE SUPPORTI NG LI TERATURE FOR THE STANDARDS AND CRI TERI A
FOR THE CONSTI TUENTS (EVEN I F A STANDARD OR CRITERION | S
NOT PERTI NENT TO THE EXPOSURE SI TUATION, THE TOXI CI TY

LI TERATURE IS OFTEN USEFUL). UPDATED | NFORMATI ON W LL
ALSO BE ANALYZED.

STEP 5: Rl SK CHARACTERI ZATION | S TI TLED THE SAME | N THE FEDERAL
REG STER AND THE SPHEM IN THI S SECTI ON EXPECTED DOSES
ARE COVPARED TO THE DOSE RESPONSE ESTI MATI ON | N ORDER
TO QUANTI TATE RI SK FOR THE SI TE SPECI FI C CONDI Tl ONS.

THE ASSESSMENT OF CONDI TI ONS AT THE LIVE OAK SITE IS BASED ON FI ELD



OBSERVATI ONS AS PRESENTED | N THE REMEDI AL | NVESTI GATI ON (RI') PERFORMED
BY FI SHBECK, THOWPSON, CARR, AND HUBER, AND ENVI RONMENTAL ENG NEERI NG
AND MANAGEMENT LTD. ANALYTI CAL DATA ON A VARI ETY OF SAMPLES TAKEN BY
SEVERAL ORGANI ZATI ONS (FLORI DA DER (FDER), EPA, P.E. LAMOREAUX AND

ASSCOCI ATES (PELA), LAW ENG NEERI NG AND TESTI NG CO. (LETCO), AS WELL AS
ENVI RONMENTAL ENG NEERI NG AND MANAGEMENT LTD. (EEM ) BETWEEN 1982 AND
1987 WERE ASSESSED. TABLE 2-1 PRESENTS THE CHRONOLOGY OF SAMPLI NG

2.1 SELECTI ON OF | NDI CATOR CHEM CALS

ALL OF THE SAMPLI NG ROUNDS AT THE LI VE OAK SI TE HAVE BEEN FOCUSED

ON CONSTI TUENTS POTENTI ALLY PRESENT, G VEN THE LAST USE OF THE PROPERTY
AS A WOOD PRESERVI NG OPERATI ON. CREOSOTE | S THE PRI NCl PAL PRESERVATI VE
REPORTED TO HAVE BEEN USED AT THE SI TE DURI NG OPERATI ONS BY BROWN AND
AMAX.  PENTACHLOROPHENOL AND ARSENI C- METAL COMPLEXES (E. G, CHROVATED
COPPER ARSENATE, CHROVATED ZI NC CHLORI DE) ARE ALSO COMMON WOOD
PRESERVI NG COVPOUNDS.  ALTHOUGH NOT REPORTED TO HAVE BEEN USED BY BROWN
OR AMAX, THEY HAVE BEEN ADDRESSED | N SAMPLE ANALYSIS. THE REASONS FOR
SELECTI ON OR REJECTI ON OF A COVMPOUND AS AN | NDI CATOR CHEM CAL | S

1
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DETAI LED BELOW AND THE FI NAL LI ST OF CHOSEN CONSTI TUENTS IS G VEN I N
TABLE 2- 2.

2.1.1 CRECSCOTE CONSTI TUENTS

CRECSOTE | S DEFI NED BY I TS PHYSI CAL PROPERTI ES ( SELECTED
SPECI FI CALLY TO MAKE THE MATERI AL SUI TABLE FOR WOOD PRESERVATI ON) RATHER
THAN | TS CHEM CAL COWPOSI TION.  AS A COWLEX M XTURE, THE TOXICITY OF
CRECSOTE MAY VARY W TH EACH LOT. CRECSOTE IS A M XTURE OF AROVATI C
COVPOUNDS, | NCLUDI NG

- LI GHT AROVATI C COMPOUNDS, | NCLUDI NG BENZENE, NAPHTHALENE AND
SUBSTI TUTED ARYL STRUCTURES SUCH AS XYLENES AND TOLUENE. THESE
CONSTI TUENTS ARE PRESENT AT LOW LEVELS BECAUSE THEI R BO LI NG
PO NTS ARE LOWER THAN THE CREOSOTE FRACTI ONATI ON TEMPERATURE
RANGE.

- PHENOL AND SUBSTI TUTED PHENCOLS (E. G, CRESOLS).
- POLYNUCLEAR AROVATI C HYDROCARBONS ( PAH) .

BENZENE AND SUBSTI TUTED BENZENES HAVE BEEN DETECTED ONCE, BY THE
FDER I N 1982. AT THAT TIME, THEY WERE FOUND TO BE PRESENT | N SURFACE
WATER OF A SHALLOW HOLE DUG I N THE DRAI NAGE DI TCH ON SI TE, BUT NOT IN
FOUR GROUND WATER WELLS OFF SITE. THE FDER AND EPA (I N SUMMER CF 1982
AND FEBRUARY OF 1983, RESPECTIVELY) DI D NOT FI ND NAPHTHALENE, PHENOL OR
PAH I N PRI VATE GROUND WATER WELLS OFFSI TE (NO CONSTI TUENTS WERE FOUND I N
THE PRI VATE WELL SAMPLED BY EEM I N 1987), NOR WERE THEY FOUND | N GROUND
WATER MONI TORI NG VELL SAMPLES DURI NG THE 1985 SAMPLI NG ROUNDS BY EEM
NO PHENOL WAS FOUND BY EEM I N 1986 SAMPLI NG OF GROUND WATER, WHI LE VERY
LOW CONCENTRATI ONS OF NAPHTHALENE AND LOW MOLECULAR PAHS ( ACENAPHTHENE,
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Dl BENZOFURAN, FLUORENE, PHENANTHRENE AND ANTHRACENE) WERE REPORTED I N
TWO ON-SI TE MONI TORI NG VEELLS IN 1986 AND 1987.

PHENCL, NAPHTHALENE, AND PAH WERE DETECTED | N SURFACE WATER ON SI TE
BY FDER AND EPA ( DATES MENTI ONED ABOVE), BUT ANALYSES BY PELA | N JUNE OF
1983 WERE NEGATI VE.

PHENCL WAS NOT DETECTED TO A SI GNI FI CANT EXTENT I N SO LS ANALYSI S
DURI NG THE REMEDI AL | NVESTI GATI ON, AND WAS CALCULATED TO BE PRESENT I N
AR TO THE EXTENT OF ABOUT 0.5 PPB (EPA-FIT STUDY NO. Z0830202, 1983),
A CONCENTRATI ON WHICH | S FOUR ORDERS OF MAGNI TUDE BELOW THE NI OSH
EXPOSURE LIMT (NI OSH, 1985). THUS, PHENOL HAS BEEN ELI M NATED FROM
FURTHER CONSI DERATI ON | N THE BASELI NE RI SK ASSESSMENT DUE TO I TS LI M TED
PRESENCE AT THE SITE. SO L ANALYSES DONE DURI NG THE REMEDI AL
I NVESTI GATI ON | NDI CATE THAT NAPHTHALENE, METHYLNAPHTHALENE, AND CERTAI N
PAH ARE PRESENT IN SO LS I N SPECI FI C AREAS AT THE SI TE. HOWEVER,
NAPHTHALENE AND METHYLNAPHTHALENE HAVE FAI RLY LOW ACUTE TOXI CI TY (LETHAL
DOSE I N HUVANS |'S 2-15 G SANDMEYER, 1981) AND THEIR CHRONIC TOXICITY IS
| NADEQUATELY STUDI ED. THEREFORE, THE NAPHTHALENES WERE NOT ASSESSED
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FURTHER. PAH W TH AN ADEQUATE TOXI COLOGY BASE WERE SELECTED AS
I NDI CATOR CHEM CALS.

THE TOXI C EFFECT OF PRI MARY CONCERN FOR PAH | S CARCI NOGENI CI TY.
THE U. S. EPA HAS DEVELOPED A "WEI GHT- OF- EVI DENCE" SYSTEM TO CLASSI FY
THE DATA THAT IS SUGGESTI VE OF HUMAN CARCI NOGENI C ACTI VI TY OF | NDI VI DUAL
PAH COMPOUNDS. THE WEI GHT OF EVI DENCE CATEGORI ES ARE:

1) A - HUMAN CARCI NOGEN. DEMONSTRATED HUMAN CARCI NOGENI C ACTI VI TY.

2) B-1 - PROBABLE HUMAN CARCI NOGEN. SUGGESTED BY LI M TED STUDI ES
I N HUMANS.

3) B-2 - PROBABLE HUMAN CARCI NOGEN. SUGGESTED BY LI FETI ME STUDI ES
I N ANI MALS.

4) C - POSSI BLE HUMAN CARCI NOGEN. SUGGESTED BY LI M TED STUDIES I N
ANI MALS.

5) D - NO DATA, OR NO DEMONSTRATED CARCI NOGENI C ACTI VI TY.

THERE ARE NO A OR B-1 LEVEL CARCI NOGENS AMONG THE PAH DETECTED AT THE
LI VE OAK SITE. SI X PAH COVPOUNDS FOUND AT THE SI TE HAVE EPA RATI NGS OF
"PROBABLE" (B-2) TO "POSSIBLE" (C) HUMAN CARCI NOGENS ( EPA, 1986) AND
HAVE BEEN CHOSEN FOR DETAILED RI SK ANALYSI S I N THE PRESENT ASSESSMENT.
THEY ARE LI STED IN TABLE 2-2.

ADDI TI ONALLY, A NON- CARCI NOGENI C PAH, FLUCRANTHENE, HAS BEEN
SELECTED BECAUSE THERE | S ADEQUATE DOSE- RESPONSE DATA TO ASSESS THE
TOXICITY OF THI 'S COVPOUND ( EPA, 1980A) .
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AS WLL BE DETAI LED BELOW AN ACUTE DERMAL TOXI C EFFECT OF PAH MAY
ALSO BE | MPORTANT AT THE LI VE OAK SI TE (AN ACUTE EFFECT IS ONE WHI CH MAY
OCCUR AFTER A SINGLE | NSTANCE OF CONTACT WTH THE CHEM CAL, AND
GENERALLY HAPPENS W THI N HOURS TO DAYS AFTER EXPOSURE). ALL PAH WLL
PRODUCE SUN SENSI TIVITY TO VARYI NG DEGREES. | T | S NEl THER PGOSSI BLE OR
NECESSARY TO DETERM NE THE DERMAL TOXI CI TY RI SK OF EACH PAH. RATHER A
VALUE | NTENDED TO PROTECT AGAI NST PHOTOSENSI TIVITY WLL BE DEVELOPED FOR
TOTAL PAH. EVEN THE PAH WHI CH HAVE BEEN ELI M NATED FROM ASSESSMENT FOR
SYSTEM C TOXICITY WLL BE I NCLUDED IN THI S VALUE.

2. 1. 2 PENTACHLOROPHENOL

PENTACHLOROPHENOL HAS BEEN DETECTED I N SURFACE WATER BUT NOT | N
GROUND WATER SAMPLES FROM THE ON-SI TE OR OFFSI TE MONI TORI NG VELLS. THE
COVPOUND APPEARS TO BE LESS W DELY DI STRIBUTED I N SO LS THAN CREGCSOTE
CONSTI TUENTS. HOWEVER THERE ARE CONCENTRATI ONS | N THE SEDI MENTS THAT
COULD CONCEI VABLY POSE A RI SK THROUGH DI RECT HUMAN CONTACT OR AS A
SOURCE FOR FUTURE GROUND WATER CONTAM NATI ON. THUS, PENTACHLOROPHENOL
W LL BE I NCLUDED AS AN | NDI CATOR CHEM CAL I N THE QUANTI TATI VE RI SK
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ASSESSMENT.
2.1.3 METAL- ARSENI C COVPLEXES

THERE ARE NO REPORTS COF THE USE OF METAL- ARSENI C PRESERVATI VE AT
THE LI VE OAK SI TE AND ANALYTI C DATA DOES NOT | NDI CATE CONTAM NATI ON W TH
THESE COVPOUNDS. THE EPA (I N FEBRUARY OF 1983) DETECTED COPPER | N ONLY
ONE OFF-SI TE WELL AT 30 PPB, A VALUE WELL BELOW THE AMBI ENT WATER
QUALITY CRITERIA (1 PPM EPA, 1980D) OR PROPOSED RECOMMVENDED MAXI MUM
CONTAM NATI ON LEVEL (1.3 PPM FR 50 46968, NOVEMBER 13, 1985). ZINC WAS
FOUND | N ALL WELLS SAMPLED ( AT CONCENTRATIONS OF 0.04 TO 1.3 PPM BUT
ADVERSE HEALTH EFFECTS FROM THI S COMPOUND HAVE NEVER BEEN | DENTI FI ED (FR
50 46981, NOVEMBER 13, 1985). PELA DETECTED ZI NC AND COPPER I N THE LOW
PPB RANCE (LEVELS CONSI STENT W TH NATURAL OCCURRENCE, BOND & STRAUB,
1973) I N LAGOON WATER SAMPLES IN JUNE OF 1983. AT TH' S TI ME THEY FOUND
NO ARSENI C OR CHROM UM  THE LI M TED DI STRI BUTI ON OF METALS AND ARSENI C
SUPPORTS THE CLAI M THAT METAL- ARSENI C PRESERVATI VES WERE NOT USED AT THE
LIVE OAK SITE. I T IS THEREFORE NOT NECESSARY TO | NCLUDE THESE COVPOUNDS
AMONG THE | NDI CATOR CHEM CALS.

2. 1. 4 SUMVARY

SELECTED | NDI CATOR CHEM CALS ARE LI STED I N TABLE 2-2.
2.2 EXPOSURE ASSESSMENT

THE LI VE OAK SITE | S LOCATED VWEST OF THE CITY OF LI VE OAK, SUWANNEE
COUNTY, FLORIDA, A TOMWN OF 6700 PECPLE (1980 POPULATI ON, BUREAU OF THE
CENSUS, 1983) IN THE NORTH CENTRAL PORTI ON OF THE STATE. THERE ARE

PRI VATE WATER SUPPLY WELLS I N ALL DI RECTI ONS FROM THE SI TE. THE AREA
SURROUNDI NG THE SITE | S RURAL. A DEFUNCT SAVWM LL OPERATI ON AND A



CONSTRUCTI ON COVPANY ARE LOCATED TO THE WEST AND EAST OF THE SI TE,
RESPECTI VELY, BUT THERE ARE NO PERMANENT RESI DENTS AT THESE LOCATI ONS.
THE NEAREST PERMANENT RESI DENTS ARE LOCATED I N A TRAI LER COURT NORTH OF
THE SI TE, AND I N NEW HOUSES TO THE SOUTH. THE SITE I S POSTED W TH NO
TRESPASSI NG SI GNS AND LOCKED CABLE GATES HAVE BEEN | NSTALLED ACROSS
ROADWAYS. THE PROPERTY | S PARTI ALLY FENCED AND, WHI LE THE PRESENCE OF
UNAUTHORI ZED PERSONS ON SI TE WAS DOCUMENTED | N THE REMEDI AL

I NVESTI GATION, THIS I S A RARE OCCURRENCE DUE TO THE GATES.

2.2.1 EXPOSURE PATHWAYS

AT ANY SITE, HUMANS MAY POTENTI ALLY BE EXPOSED TO CONTAM NANTS I N
AR, WATER, OR SCLID MEDIA (SO LS, SEDI MENTS OR SLUDCES); DI RECTLY, OR
VI A THE FOOD CHAIN. THE ROUTE OF | NTAKE MAY BE BY | NGESTI ON,
| NHALATI ON, OR DERMAL ABSORPTI ON. DERMAL CONTACT EVEN W THOUT
ABSORPTI ON MAY ALSO BE PERTI NENT FOR THE | NDI CATOR CHEM CALS SELECTED
AT THE PRESENT SI TE.

Al R
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EXPOSURE TO CONTAM NANTS IN AIR I'S NOT A LI KELY EXPOSURE PATHWAY
FOR THE LI VE OAK SITE. THE VOLATILITY OF THE | NDI CATOR CHEM CALS | S
GENERALLY LOW AND THE NATURE OF THE WASTE PRECLUDES SUBSTANTI AL
ENTRAI NMENT.  FI NALLY, A MAJORITY OF THE LOCAL POPULATI ON LI VES AT
DI STANCES FROM THE SI TE THAT MAKE Al R DI SPERSI ON AND DI LUTI ON
SI GNI FI CANT FACTORS I N DI M NI SHI NG EXPOSURE BY THI S PATHWAY.

WATER

A SI GNI FI CANT POTENTI AL EXPOSURE PATHWAY OFF SI TE IS | NGESTI ON OF
WATER | F THE FLORI DAN AQUI FER VWERE TO BECOVE CONTAM NATED AS A RESULT OF
LEACHI NG FROM THE SITE. TH S PATHWAY W LL RECEI VE SUBSTANTI AL ANALYSI S
IN THE FOLLOW NG SECTI ONS.

A PATHWAY FOR DI RECT CONTACT W TH MEDI A ONSI TE, WHI CH WOULD | NCLUDE
SURFACE WATER |'S DEVELOPED BELOW | N THE SECTI ON ON SCLI D MEDI A.

SOLI D MEDI A (SO LS, SEDI MENTS, SLUDGES)

A SECOND PATHWAY THAT MAY BE SI GNI FI CANT FOR A SUBSET OF THE
POPULATI ON | S THE EXPOSURE TO CONTAM NANTS BY DI RECT CONTACT W TH
MATERI ALS ( SEDI MENTS, SO LS AND LAGOON WATER) WHILE ON SITE. AS THE
ONLY AUTHORI ZED | NDI VI DUALS ON THE PROPERTY WOULD BE REPRESENTATI VES OF
THE PRPS OR AGENCI ES WVHO ARE AWARE OF APPROPRI ATE PROTECTI VE MEASURES
FOR THE LOCATI ON, THE POTENTI ALLY AT-RI SK POPULATI ON WOULD BE LI M TED TO
TRESPASSERS.

FOOD CHAI' N

FOOD CHAI N EXPOSURE VI A PLANT CROPS IS AN UNLI KELY PATHWAY AS
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SURFACE RUN OFF FROM THE SI TE IS CAPTURED BY THE LAGOON OR A SWAMPY AREA
TO THE WEST. THE CROPS NEARBY HAVE NOT REQUI RED | RRI GATI ON ( FTCH, 1987,
PG 92). WLDLIFE SPECIES WHI CH MAY I NHABI T THE SI TE, AND MAY BE HUNTED
| NCLUDE RACCOON, OPPOSSUM AND BOBWHI TE. HOWEVER, PAH AND
PENTACHLOROPHENOL DO NOT TEND TO ACCUMULATE APPRECI ABLY | N TERRESTRI AL
ANI MALS, PROBABLY BECAUSE THE COVPOUNDS ARE EXTENSI VELY METABOLI ZED AND
ELI M NATED (EPA, 1980B). THUS, FOOD CHAI N EXPOSURE IS ELI M NATED AS A
MAJOR PATHWAY FOR EXPOSURE.

2. 2.2 EXPOSURE PO NT CONCENTRATI ONS

THE ANALYSI S OF PLAUSI BLE EXPOSURE PATHWAYS PRESENTED ABOVE
| NDI CATES THAT HUMANS MAY POTENTI ALLY BE EXPOSED TO | NDI CATOR CHEM CALS
BY DRI NKI NG WATER OR MAKI NG DI RECT CONTACT W TH MATERI ALS ON THE
PROPERTY. THE FOLLOW NG SECTI ON DETERM NES WHAT CONCENTRATI ONS OF
| NDI CATOR CHEM CALS MAY EXI ST AT THESE EXPOSURE PO NTS NOW OR | N THE
FUTURE. THE DATA WLL BE UTILIZED TO DETERM NE POTENTI AL HUMAN HEALTH
| MPACTS BY COMPARI NG THE VALUES TO RELEVANT STANDARDS AND CRI TERI A ( SEE
SECTI ON 2.2.3) AND USI NG THE DATA FOR CALCULATI NG HUMAN | NTAKES AND
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APPLYI NG DOSE- RESPONSE RELATI ONS (SEE SECTION 2.3). THE EXPOSURE PO NT
CONCENTRATI ONS DEVELOPED BELOW ARE PRESENTED | N TABLE 2- 3.

DRI NKI NG WATER PATHWAY

THE EPA REPORTED NO DETECTI ON OF "EXTRACTABLE ORGANI CS" I N PRI VATE
VELLS DURI NG SAMPLI NG I N FEBRUARY OF 1983. THE NEW PRI VATE VELL,
SAVPLED BY EEM I N JANUARY, 1987 HAD NO DETECTABLE CRECSOTE CONSTI TUENTS.
THE REMEDI AL | NVESTI GATI ON REPORT | NDI CATED NO | NDI CATOR PARAMETERS | N
GROUND WATER SAMPLES TAKEN IN 1985 FROM MONI TORI NG VELLS AT DETECTI ON
LIMTS OF 20 PPB FOR CARCI NOGENI C PAH COMPOUNDS AND 110 PPB FOR
PENTACHLOROPHENOL. | N OCTOBER 1986, FLUORANTHENE AND OTHER LOW
MOLECULAR VEI GHT PAH ( ACENAPHTHENE, DI BENZOFURAN, FLUORENE,
PHENANTHRENE, AND ANTHRACENE) WERE DETECTED | N VELLS MM 4 AND MM 8.
RESAMPLI NG | N JANUARY, 1987 | NDI CATED AGAI N THAT LOW MOLECULAR WEI GHT
PAH WVERE PRESENT IN MM4 AND MW 8, ALTHOUGH THE COVMPOUNDS WERE DETECTED
I N LOAER CONCENTRATI ONS THAN THE PREVI OUS SAMPLI NG ROUND.

I N ORDER TO DETERM NE WHAT FUTURE | MPACTS M GHT OCCUR AS A RESULT
OF CONSTI TUENTS AT THE LI VE OAK SITE, A LEACHATE AND GROUND- WATER
TRANSPORT MODELI NG EFFORT WAS UNDERTAKEN. THE METHODS AND RESULTS ARE
DETAILED I N AN APPENDI X TO THI S REPOCRT.

THE PAH CONCENTRATI ON | NPUTS FOR THE MODEL WERE OBTAI NED FROM DATA
ON THE SEDI MENTS AND SO LS I N THE LAGOON AREA (PELA AND EPA SAMPLI NG OF
JUNE 20-24, 1983) BECAUSE THI S | S THE AREA OF THE LARGEST WASTE LOAD
AND THE MOST LI KELY PLACE FOR GROUND WATER CONTAM NATI ON TO OCCUR.
| NADEQUATE DATA WERE AVAI LABLE TO MODEL PGSSI BLE LEACHI NG OF
PENTACHLOROPHENOL, SO THI'S VALUE IS NOT REPORTED.

THE MODEL UTI LI ZED FOR DETERM NI NG THE POTENTI AL MAGNI TUDE OF



LEACHI NG FROM THE LAGOON MATERI AL ( THE EPA ORGANI C LEACHI NG MODEL, OR
OLM), PROVED VALID ONLY FOR SO LS BENEATH THE SLUDCE LAYER I N THE
LAGOON. FOR SLUDGE CONTAM NANTS, THE MODEL CONSI STENTLY PREDI CTED
LEACHATE CONCENTRATI ONS | N EXCESS OF THE SOLUBILITY LIMTS OF THE

CARCI NOGENI C PAH.  THUS, THE SOLUBILITY LIMTS WERE USED AS A SLUDGE
SOURCE TERM FOR TRANSPORT MODELS. TRANSPORT | N THE UNSATURATED ZONE WAS
CALCULATED BY A ONE- DI MENSI ONAL ANALYTI CAL MODEL. THI'S MODEL PROVI DED
MASS FLUXES AS A SOURCE TERM TO THE SATURATED ZONE MODEL ( THE HPS
MODEL), WHI CH WAS DEVELOPED BY ERT. THESE MODELS ( DESCRI BED | N DETAI L
I N APPENDI X A) WERE UTI LI ZED TO PREDI CT POTENTI AL DRI NKI NG WATER | MPACT
OF THE LAGOON I N I TS PRESENT CONDI TI ON.

THE PRI MARY PO NT OF | MPACT CHOSEN WAS THE NEAREST DOWNGRADI ENT

WELL FROM THE SOURCE. THI'S IS WELL NUMBER 15 ON SHEET 10 IN THE
REMEDI AL | NVESTI GATI ON REPORT, WHI CH | S APPROXI MATELY 1600 FEET FROM THE
SOURCE. ALTHOUGH AN ACTUAL VEELL WAS CHOSEN, THE MODELS MAKE THE
ASSUMPTI ON THAT THE PO NT | S DI RECTLY DOMN GRADI ENT. THUS, THE VALUES
PREDI CTED FROM THE MODELS W LL BE GENERALLY VALID FOR 1600 FEET DOWN
GRADI ENT, REGARDLESS OF DI RECTI ON OF GROUND WATER FLOW  ADDI TI ONALLY,

1
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SOLUTI ONS TO THE TRANSPORT MODELS WERE CALCULATED USI NG MM 8 AS AN
EXPOSURE PO NT. THI' S ACTIVITY SERVED A DUAL PURPCSE. AS SOVE MATERI ALS
WERE DETECTED IN MM 8 DURI NG THE 1986 SAMPLI NG ROUND, | T WAS PCSSI BLE TO
COVPARE MODEL QOUTPUT TO ACTUAL DATA I N ORDER TO ENSURE THAT THE MODEL
WAS CONSERVATI VE (THE ONLY | NDI CATOR CHEM CAL FOUND IN THI S VELL WAS
FLUORANTHENE; TRANSPORT OF AN ADDI TI ONAL LOW MOLECULAR WVEI GHT PAH,
PHENANTHRENE, WAS MODELED TO PROVI DE AN ADDI TI ONAL COMPARI SON TO

ANALYTI CAL DATA). ADDI TI ONALLY, MM 8 IS ONLY A FEW FEET FROM THE
LAGOON, THE AREA OF HI GHEST WASTE LOAD AND POTENTI AL FOR LEACHI NG TO
GROUND WATER. | T THEREFORE MAY SERVE AS A PO NT FOR MAKI NG

CONSERVATI VE, PGOSSI BLY "WORST- CASE", PREDI CTI ONS OF POTENTI AL GROUND
WATER CONTAM NATI ON. PREDI CTED CONCENTRATI ONS ARE G VEN IN TABLE 2-3.

DI RECT CONTACT PATHWAY

OF CONCERN FOR DI RECT CONTACT ARE THOSE SO LS, SEDI MENTS AND
SURFACE WATERS TO WHI CH PRQJECT PERSONNEL OR TRESPASSERS MAY HAVE
ACCESS. FOR THE ANALYSI S, ALL SURFACE WATER, THE DI TCH SEDI MENTS, AND
SURFACE SO LS WERE CONSI DERED TO BE ACCESSI BLE. THE HI GHEST VALUE AND
THE MEAN CONCENTRATI ON OF THE | NDI CATOR CHEM CALS I N EACH OF THE
ACCESSI BLE MEDIA IS G VEN I N TABLE 2-3.

2.2.3 COVPARI SON OF EXPOSURE PO NT CONCENTRATI ONS TO STANDARDS AND
CRI TERI A

DRI NKI NG WATER PATHWAY

THERE ARE FEW CRI TERI A AND NO STANDARDS WHI CH ARE RELEVANT TO AND
APPLI CABLE TO THE EXPOSURE PATHWAYS AT THE LIVE OAK SITE. THE AMBI ENT
WATER QUALI TY CRITERI A (AWQC), WHI CH WERE | NTENDED FOR USE W TH SURFACE
WATER, MAY BE USED TO PREDI CT HEALTH RI SK FROM DRI NKI NG WATER. THESE



CRI TERI A ARE | NTENDED TO M NI M ZE HEALTH RI SK FROM | NGESTI ON OF WATER AS
WELL AS | NGESTI ON OF AQUATI C SPECI ES WHOSE FLESH MAY CONTAI N

CONTAM NANTS PARTI TI ONED FROM THE WATER. BY ELI M NATI NG THE ALLOWANCE
FOR | NGESTI ON OF AQUATI C BI OTA, AWQC VALUES MAY BE APPLI ED TO AQUI FER
WATER, VWHERE ONLY THE DRI NKI NG EXPOSURE OCCURS. THE ADJUSTED AWQC,
TAKEN FROM THE SUPERFUND PUBLI C HEALTH EVALUATI ON MANUAL ( PAGES 61-64)
ARE G VEN IN TABLE 2-4.

AN AWQC FOR A LOW MOLECULAR WEI GHT PAH, ACENAPHTHENE, |S ALSO G VEN
IN TABLE 2-4. THIS IS THE ONLY NON-| NDI CATOR CHEM CAL DETECTED I N THE
ON- SI TE VELLS FOR WHI CH AN AWQC EXI STS. THE AWQC FOR ACENAPHTHENE | S
NOT DESI GNED FOR PROTECTI ON OF HEALTH (THERE 1S LI TTLE DATA ON THE
HEALTH EFFECTS OF ACENAPHTHENE, WHICH IS WHY | T WAS NOT CHOSEN AS AN
| NDI CATOR CHEM CAL). RATHER I T I'S AN "ORGANOLEPTIC' LIMT, |NDICATING A
CONCENTRATI ON AT WHI CH WATER M GHT BE | MPACTED RELATI VE TO TASTE OR
SMELL.

THE ONLY OTHER RELEVANT VALUE IS A PROPOSED MAXI MUM CONTAM NANT
LEVEL GOAL FOR PENTACHLOROPHENOL UNDER THE SAFE DRI NKI NG WATER ACT,
1
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WHICH IS ALSO G VEN | N TABLE 2-4.

CHEM CAL ANALYSI S OF SAMPLES FROM PRI VATE VELLS (EPA SAMPLI NG OF
FEBRUARY, 1983) REVEALED NO | NDI CATOR CHEM CALS. THI' S WOULD | NDI CATE
THAT THE POTENTI AL HUMAN HEALTH | MPACT OF | NDI CATOR CHEM CALS EI THER
ON-SITE OR OFF-SI TE, VIA THE DRI NKI NG WATER PATHWAY | S LOW  HOWEVER,
THE EPA DATA | S DI FFI CULT TO | NTERPRET BECAUSE DETECTI ON LIM TS WERE NOT
PROVI DED. FURTHER, THE AWQC FOR CARCI NOGENI C PAH | S AN EXTREMELY SMALL
CONCENTRATI ON AND ANALYTI C METHODS W TH DETECTION LIM TS I N THE RANGE OF
THE CRI TERI ON ARE NOT PRACTI CALLY FEASIBLE. THUS, THE DETECTION LIM TS
FOR CARCI NOGENI C PAH REPORTED | N THE REMEDI AL | NVESTI GATI ON ARE ABOVE
THE AWQC. I T IS THEREFORE NOT POSSI BLE TO USE THE METHOD OF COMPARI SON
TO CRI TERIA TO DETERM NE THE EXTENT OF PUBLI C HEALTH | MPACT OF
CARCI NOGENI C PAH USI NG El THER THE EPA OR THE REMEDI AL | NVESTI GATI ON
DATA. |IF IT IS ASSUMED THAT THE EPA ACHH EVED DETECTION LIM TS
COVPARABLE TO THOSE REPORTED FOR ANALYSES I N THE RI FOR FLUORANTHENE,
PENTACHLOROPHENCOL, AND ACENAPHTHENE (20 PPB, 100 PPB, AND 20 PPB,
RESPECTI VELY), NO | MPACT ON HUVAN HEALTH OR WELFARE WOULD BE EXPECTED,
BASED ON THE METHOD OF COMPARI SON TO CRI TERI A.

IN THE REMEDI AL | NVESTI GATI ON STUDY, FLUORANTHENE WAS ESTI MATED TO
BE PRESENT I N VELL MM 8 AT A CONCENTRATION OF 2 PPB I N OCTOBER, 1986 AND
11 PPB I N JANUARY, 1987; AND PENTACHLOROPHENOL WAS NOT DETECTED
(DETECTION LIMTS, 100 PPB OCTOBER, 1986). THESE CONCENTRATI ON VALUES
ARE SUBSTANTI ALLY BELOW THE AWQC LI STED I N TABLE 2-4. PROVI DED THAT THE
MONI TORI NG VELLS PROVI DE A GENERALI ZED PI CTURE OF GROUND WATER QUALI TY
AT THE BROWN WOOD TREATI NG SI TE, NO | MPACT ON PUBLI C HEALTH IS | NDI CATED
BY THE METHOD OF COMPARI SON TO CRI TERI A FOR THESE | NDI CATOR CHEM CALS.
THE OCTOBER, 1986 SAMPLI NG | NDI CATED 45 PPB ACENAPHTHENE | S PRESENT I N
MM 8. THI' S DOES NOT | NDI CATE ANY HEALTH | MPACT, BUT DCOES SUGGEST THE
PGSSI BI LI TY THAT THE ODOR OR TASTE QUALI TY OF WATER COULD BE | MPACTED
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AT THI' S "WORST- CASE" LOCATI ON.

DATA FROM THE GROUND WATER MODELI NG STUDY PREDI CT HI GHER
CONCENTRATI ONS OF FLUORANTHENE AND PHENANTHRENE |IN MM 8 THAN HAVE BEEN
DETECTED. THE DI FFERENCE | N VALUES MAY BE DUE TO CONSERVATI SM OF THE
MODEL. THEREFORE, THE PREDI CTED CONCENTRATI ONS APPEAR TO BE
CONSERVATI VE VALUES FOR ESTI MATI NG THE CURRENT | MPACT OF | NDI CATOR
CHEM CALS POTENTI ALLY LEACHI NG TO GROUND WATER. MODEL OUTPUT FOR TOTAL
CARCI NOGENI C PAH AND FLUCRANTHENE AT THE 1600- FOOT WELL ARE 0. 0003 AND
0.1 PPB, RESPECTI VELY ( PENTACHLOROPHENOL VALUES COULD NOT BE
CALCULATED) . CONCENTRATI ONS PREDI CTED FOR ON SI TE LOCATI ON, MM 8 ARE
0. 006 PPB AND 3 PPB FOR CARCI NOGENI C PAH AND FLUCRANTHENE, RESPECTI VELY.
THE CARCI NOGENI C PAH VALUES I N EACH OF THESE LOCATI ONS ARE BELOW THE
CONCENTRATI ONS SET | N AMBI ENT WATER QUALI TY CRI TERI A DOCUMENTS AS VALUES
WHERE CARCI NOGENI C RI SK WOULD BE RELATI VELY LOW  THE PREDI CTED
FLUORANTHENE CONCENTRATI ON AT THE OFF-SI TE AND ON-SI TE WELL LOCATI ONS
ARE SUBSTANTI ALLY BELOW THE CRI TERION. THUS, BY THE METHOD OF
COVPARI SON OF MODELI NG RESULTS TO CRI TERI A, | MPACT OF THE | NDI CATOR
CHEM CALS FROM THE SI TE APPEARS VERY LOW
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DI RECT CONTACT PATHWAY

STANDARDS OR CRI TERI A FOR ALLOMBLE CONCENTRATI ONS I N SO LS,
SEDI MENTS, OR LAGOON WATER ARE NOT AVAI LABLE. THE SI GNI FI CANCE OF
CONTAM NATI ON | N THESE MEDI A HAVE BEEN ASSESSED USI NG STANDARD RI SK
ANALYSI S PROCEDURES.

2.2.4 ESTI MATI ON OF CHEM CAL | NTAKES

CHEM CAL | NTAKES HAVE BEEN CALCULATED W TH THE Al D OF EXPOSURE
SCENARI OS RELEVANT TO THE PATHWAYS | DENTI FI ED ABOVE. PLAUSI BLE
MECHANI SM5 BY WHI CH | NTAKE MAY OCCUR HAS BEEN OUTLI NED AND AN ESTI MATE
OF THE MAGNI TUDE OF THE | NTAKE HAS BEEN CALCULATED FROM STANDARD VALUES
FOR HUMAN ACTI VI TI ES LEADI NG TO THE EXPOSURE (E. G, VOLUME OF DAILY
FLU D | NTAKE). | NTAKE VALUES HAVE BEEN CONVERTED TO UNI TS OF M CROGRAMS
OF | NDI CATOR CHEM CAL PER KI LOGRAM OF BODY WEI GHT PER DAY, TO MAKE THEM
COVPATI BLE W TH THE DOSE- RESPONSE RELATI ONS DEVELOPED | N THE SUBSEQUENT
SECTI ON.

DRI NKI NG WATER PATHWAY

MOST OF THE POPULATI ON OF LI VE OAK CONSUMES WATER FROM WELLS | N THE
FLORI DAN AQUI FER.  ALTHOUGH THE GENERAL FLOW OF GROUND WATER | N THE AREA
OF THE SITE I S AWAY FROM POPULATED AREAS, THE POSSI BI LI TY HAS BEEN
CONSI DERED THAT EXPOSURE TO CONSTI TUENTS COULD OCCUR | F GROUND WATER
WERE CONTAM NATED BY MATERI ALS FROM THE LI VE OAK SITE. TO CALCULATE
THE MAGNI TUDE OF EXPOSURE (I N M CROGRAMS OF CONSTI TUENT PER KI LOGRAM
BODY WEEI GHT PER DAY) ONE MULTI PLI ES THE AMOUNT OF DRI NKI NG WATER
CONSUMED DAI LY (ASSUMED TO BE 2 LI TERS PER DAY I N ADULTS AND 1 LI TER PER
DAY I N CHI LDREN, EPA, 1986) BY THE CONCENTRATI ON OF | NDI CATOR CHEM CALS
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PREDI CTED AT THE EXPOSURE PO NT AND CORRECTS FOR BODY WEI GHT ( ASSUMED TO
BE 10 KG FOR SMALL CHI LDREN AND 70 KG FOR ADULTS):

WATER | NGESTI ON, DAILY DOSE (UG KG DAY) = (CWX WC) / BW
WHERE,

CW = CONCENTRATI ON OF CONSTI TUENT I N WATER (UG L)
WC = WATER CONSUMPTI ON (1 L/ DAY FOR CHI LDREN; 2L/ DAY FOR ADULTS)
BW = BODY WEI GHT (10 KG FOR CHI LDREN, 70 KG FOR ADULTS).

NO | NDI CATOR CHEM CALS HAVE BEEN DETECTED I N GROUND WATER AT THE
OFF- SI TE EXPOSURE PO NTS. FOR THE ON-SI TE LOCATI ON, ONLY FLUORANTHENE
WAS DETECTED I N ANALYTI CAL SAMPLES. THUS, ONLY MODEL PREDI CTI ONS FOR
CARCI NOGENI C PAH (AS SHOWN I N TABLE 2-3) WERE USED. | N THE CASE OF
FLUORANTHENE, MODEL PREDI CTI ONS WERE USED FOR THE OFF- SI TE LOCATI ON,
AND BOTH ANALYTI C RESULTS AND MODEL PREDI CTI ONS WERE USED FOR ON- SI TE
ASSESSMENT. THI S IS EQUI VALENT TO ASSESSI NG THE HEALTH RI SK NOW AND | N
THE FUTURE, G VEN THE Tl ME PRQJIECTI ON OF THE TRANSPORT MODEL. BECAUSE
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NEI THER ANALYTI C DATA NOR MODEL PREDI CTI ON DATA WERE AVAI LABLE FOR
PENTACHLOROPHENCL, THE | NTAKE (DAILY DOSE) EQUATI ON WAS APPLI ED TO THE
DETECTION LIM TS OF THE RI STUDY. THE VALUES REPRESENT A "WORST CASE"
FOR | NTAKE BECAUSE THE ACTUAL CONCENTRATI ONS ARE BELOW THE DETECTI ON
LIMT, IF THEY ARE PRESENT AT ALL. FOR THE OFF-SI TE LOCATI ON, THE

| NTAKE PREDI CTI ON | S EVEN MORE CONSERVATI VE, BECAUSE DI LUTI ON OF
PENTACHLOROPHENOL WOULD OCCUR BETWEEN THE ENTRY PO NT | NTO THE AQUI FER
AT THE SITE AND ULTI MATE EXPOSURE PO NTS.

BOTH CHI LD AND ADULT | NTAKE VALUES WERE CALCULATED FOR
PENTACHLOROPHENOL AND FLUCRANTHENE, BECAUSE IT IS PRESUMED THAT TOXI ClI TY
COULD APPEAR AFTER A RELATI VELY SHORT PERI OD OF EXPOSURE. | N CONTRAST,
THE VALUE THAT MJST BE APPLI ED TO DOSE RESPONSE RELATI ONS FOR
CARCI NOGENI C TOXI CANTS IS A LI FETI ME DAILY DOSE. BECAUSE MOST OF A
LI FETIME | S LI VED AS AN ADULT, ONLY AN ADULT | NTAKE WAS CALCULATED FOR
CARCI NOGENI C PAH.  THE CALCULATED VALUES ARE PRESENTED | N TABLE 2-5.

DI RECT CONTACT PATHWAY

BECAUSE THE SI TE | S NOT COMPLETELY SECURED, IT IS PGSSI BLE THAT
PEOPLE M GHT TRESPASS AND MAKE DI RECT CONTACT W TH CONTAM NATED MEDI A
ONSI TE. THERE ARE TWO ASPECTS TO SUCH AN EXPOSURE. PECPLE M GHT
EXPERI ENCE A SYSTEM C EXPOSURE AS THE RESULT OF | NADVERTENT | NGESTI ON
OF MATERI ALS CLI NG NG TO HANDS OR ARTI CLES WHI CH MAY BE PLACED I N THE
MOUTH. CONTAM NATED SO LS AND DI TCH AND LAGOON SEDI MENTS ( THOSE NOT
COVERED CONTI NUALLY BY WATER) ARE THE MEDI A OF CONCERN FOR THI S
SCENARI O,  PEOPLE M GHT ALSO EXPERI ENCE A DERVAL EFFECT AS A RESULT OF
CONTACT W TH CONTAM NATED MATERI ALS. SO LS, SEDI MENTS AND SURFACE
WATER ARE ALL OF CONCERN FOR THI S SCENARI O

| NGESTI ON OF MATERI ALS |'S NORMALLY CONSI DERED TO BE OF CONCERN FOR
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CHI LDREN ONLY. | T HAS RECENTLY BEEN SUGGESTED THAT A CHI LD BETWEEN THE
AGES OF TWO AND SI X YEARS MAY BE ASSUMED TO I NGEST 55 MG OF SO L PER DAY
VWHI LE OUTDOORS (CLAUSI US, ET AL. 1987). THE QUESTI ON FOR A RURAL SITE
SUCH AS THE LI VE OAK PROPERTY IS WHETHER CHI LDREN OF THI S AGE WOULD EVER
REACH THE SITE AND, IF SO HOWOFTEN. I T IS UNLIKELY THAT FREQUENT
VISITS BY TH' S AGE GROUP WOULD OCCUR I N THE PRESENT CONDI TI ON OF THE
SITE. FOR THE PURPOSES OF QUANTI TATI ON, | NTAKE PREDI CTI ONS W LL BE MADE
FOR CHI LDREN VI SI TING THE SI TE ONCE MONTHLY FROM AGE TWO THROUGH SI X
YEARS. THI S SEEMS CONSERVATI VE, G VEN THE DI STANCE OF THE SI TE FROM
RESI DENCES. THE LI M TED ACCESS TO THE PROPERTY, AND THE FACT THAT THE
SITE I'S NOT ON THE ROUTE TO A SCHOOL, PLAYGROUND OR OTHER DESTI NATI ON
ATTRACTI VE TO CH LDREN. UNKNOWN FUTURE USES OF THE PROPERTY, UNLESS
OTHERW SE RESTRI CTED, M GHT | NCLUDE MORE FREQUENT PRESENCE OF CHI LDREN.
NOTI CE THAT BECAUSE A LI FETI ME AVERAGE DAILY DOSE | S REQUI RED FOR
ASCERTAI NI NG CHRONI C RI SKS OF CARCI NOGENI C PAH, AN ADJUSTMENT MJST BE
MADE FOR THE PROPORTION OF A 70 YEAR LI FETIME | N WHI CH EXPOSURE OCCURS.
THI'S CORRECTI ON IS NOT APPLI ED FOR FLUORANTHENE OR PENTACHLOROPHENOL,
WHERE TOXI CI TY MAY BE EXPRESSED AFTER SHORTER PERI ODS OF DOSI NG

CHI LDREN IN THI' S AGE GROUP ARE ASSUMED TO HAVE AN AVERAGE BODY WEI GHT
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OF 17 KG (EPA, 1986). EXPRESSED MATHEMATI CALLY THE | NTAKE WOULD BE:

SO L | NGESTI ON DAILY | NTAKE (UG KG DAY) = ((CS X SC) / BW X F X D

WHERE,
CS = CONSTI TUENT CONCENTRATI ON I N SO L (UG KG)
SC = SO L CONSUMPTI ON (0. 000055 KG DAY)
BW = BODY WEI GHT (17 KO
F = FREQUENCY OF EXPOSURE (1 DAY/ 30 DAYS)
D = DURATI ON OF EXPOSURE (USED FOR CARCI NOGENS ONLY, TO OBTAIN A

LI FETI ME AVERAGE DAILY I NTAKE: 5 YEARS/ 70 YEARS).

THI' S FORMULA HAS BEEN APPLI ED TO THE MEAN SO L CONCENTRATI ON DATA
TO MODEL THE POTENTI AL | MPACT OF AN | NDI VI DUAL TAKI NG A " RANDOM WALK"
AROUND THE SI TE AND PI CKI NG UP CONTAM NATED MATERI ALS FROM SEVERAL
PLACES. THE RESULTS ARE PRESENTED | N TABLE 2-5.

A MORE PLAUSI BLE SCENARI O FOR HEALTH | MPACTS FROM DI RECT CONTACT
W TH CONTAM NATED MATERI AL AT THE LIVE OAK SITE IS TOXI C EFFECTS ON THE
SKIN. TH'S SCENARI O | S MORE PLAUSI BLE BECAUSE | T WOULD AFFECT ADULTS AS
WELL AS CHI LDREN, AND CHI LDREN ARE LESS LIKELY TO BE ON SITE. FURTHER,
THIS I S AN ACUTE EFFECT OF THE | NDI CATOR CHEM CALS. THUS, IT IS NOT A
FUNCTI ON OF FREQUENCY OF CONTACT. I T IS NOT REALLY NECESSARY TO
CALCULATE AN "I NTAKE" FOR THIS TYPE OF TOPI CAL EFFECT. [IN SECTION 2.3.4
CONCENTRATI ONS OF PAH ( TOTAL) AND PENTACHLOROPHENOL THAT M GHT BE
ASSOCI ATED W TH DERVAL EFFECTS ARE DEVELOPED.

2.3 TOXICITY ASSESSMENT

2. 3.1 CARCI NOGENI C PAH



PAH ARE FORMED AS A RESULT OF ELEVATED TEMPERATURE PROCESSES SUCH
AS FI RES, PETROLEUMr SYNTHETI C MECHANI SMS | N THE DEEP SUBSURFACE, AND
ANTHROPOGENI C ACTI VI TI ES SUCH AS OPERATI ON OF | NTERNAL COMBUSTI ON
ENG NES AND | NCI NERATI ON OR OTHER COMBUSTI ON OF REFUSE, FOREST, AND
AGRI CULTURAL PRODUCTS. THE LARGEST CONTRI BUTI ON OF PAH TO THE
ENVI RONVENT ARE THE MAN- MADE COMBUSTI ON SOURCES MENTI ONED ABOVE. PAH
ARE NOT GENERALLY | NTENTI ONALLY SYNTHESI ZED, BUT ARE OBTAI NED BY
REFI NI NG NATURAL MATERI ALS FOR USE AS FUELS, LUBRI CANTS, PRESERVATI VES
AND STARTI NG MATERI ALS FOR PETROCHEM CAL MANUFACTURE.

ONLY CERTAI N PAH HAVE BEEN | DENTI FI ED AS HAVI NG THE POTENTI AL TO

CAUSE CANCER. SUCH CARCI NOGENI C PAH GENERALLY TEND TO BE HI GH I N
MOLECULAR WEI GHT, HAVE AT LEAST 3 AROMATI C RI NGS (USUALLY MORE), HAVE
LOW WATER SCOLUBI LI TY, ARE EASILY ABSORBED BY HUMANS, AND HAVE VERY LOW
ACUTE TOXICI TY. PAH HAVE NOT BEEN UNEQUI VOCALLY DEMONSTRATED TO BE
CARCI NOGENI C | N HUMANS. HOWEVER, BY EXTRAPOLATI ON FROM HEALTH EFFECTS
I N | NDI VI DUALS WHO SMOKE, AND FROM ANI MAL DATA ON CERTAI N PAH COVPOUNDS
THERE | S REASON TO BELI EVE THAT SOVE PAH ARE CARCI NOGENI C | N HUMANS.

1
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THE U. S. EPA "WEI GHT- OF- EVI DENCE" SYSTEM TO CLASSI FY CARClI NOGEN DATA HAS
BEEN DESCRI BED PREVI QUSLY (SECTION 2.1.1). THERE ARE NO A OR B-1 LEVEL
CARCI NOGENS AMONG THE PAH DETECTED AT THE LIVE OAK SITE. SI X PAH
COVPOUNDS FOUND AT SI TE HAVE EPA RATI NGS OF "PROBABLE" (B-2) TO

"POSSI BLE" (C) HUMAN CARClI NOGENS ( EPA, 1986) AND HAVE BEEN CHOSEN FOR
DETAI LED RI SK ANALYSI S I N THE PRESENT ASSESSMENT.

I N DETERM NI NG ONE SET OF CRITERI A, THE AWQC, EPA (1980A) USED
ANI MAL DOSE- RESPONSE DATA FOR BENZO( A) PYRENE TO ESTABLI SH A CRI TERI ON
FOR ALL CARCI NOGENI C PAH (SUMVED QUANTITIES). TH' S APPROACH | S VERY
CONSERVATI VE, BECAUSE THE CARCI NOGENI C POTENCY OF BENZQ( A) PYRENE | S
PROBABLY GREATER THAN OTHER PAH. THE APPROACH IS ALSO AN
OVERSI MPLI FI CATI ON BECAUSE THE POTENCY OF AN | NDI VI DUAL PAH MAY CHANGE
ACCORDI NG TO THE ROUTE OF EXPOSURE AND THE PRESENCE OF OTHER COVPOUNDS
IN THE EXPOSURE M XTURE. APPLYI NG DOSE- RESPONSE DATA FROM
BENZQ( A) PYRENE TO OTHER PAH IS, NONETHELESS, THE ONLY METHOD CURRENTLY
MORE AVAI LABLE.

STUDI ES ON CHEM CAL CARCI NOGENESI S SUGGEST THAT, FOR SOME
COVPOUNDS, NO THRESHOLD FOR THE EFFECT EXI STS. THAT IS, CERTAIN
CARCI NOGENS, EVEN I N EXTREMELY SMALL DOSES, W LL POSE SOMVE RI SK OF
CANCER. THI S ASSUMPTI ON |'S | NCORPORATED | NTO THE CANCER DOSE- RESPONSE
ASSESSMENT FOR PAH. NEAL AND RI GDON (1967) GAVE M CE FEED CONTAI NI NG
BETWEEN 1 AND 250 M LLI CRAMS PER Kl LOGRAM (PPM BENZQ( A) PYRENE AND FOUND
THAT MORE TREATED ANI MALS DEVELOPED STOVACH TUMORS THAN THE CONTROL
GROUP. THE | NCREASED TUMOR | NCI DENCE WAS DOSE DEPENDENT. AFTER
ADJUSTI NG THE DOSES TO CORRECT FOR PRESUMED DI FFERENCES | N MOUSE VERSUS
HUVAN METABOLI SM THI 'S DATA WAS USED BY THE EPA CARCI NOGEN ASSESSMENT
GROUP IN A COWPUTER PROGRAM WHI CH CALCULATES THE UPPER 95 PERCENT
CONFI DENCE | NTERVAL ON THE SLOPE OF A DOSE RESPONSE LINE FI TTED TO AN
EQUATI ON MODELI NG THE ASSUMED NO THRESHOLD, MJLTI STAGE MECHANI SM OF
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CHEM CAL CARCI NOGENESI S. THE VALUE, CALLED A "POTENCY SLOPE," IS 0.0115
PER M CROGRAM PER KI LOGRAM BODY WAEI GHT PER DAY FOR | NGESTI ON EXPOSURES
TO BENZO( A) PYRENE. THE POTENCY SLOPE | NDI CATED THAT AN | NDI VI DUAL
CONSUM NG 1 M CROGRAM BENZO( A) PYRENE PER KI LOGRAM BODY WEI GHT, DAILY,
FOR LI FE, M GHT HAVE A RI SK OF CONTRACTI NG CANCER OF ABOUT 1 CHANCE I N
100 OVER THAT OF THE NON- EXPOSED | NDI VI DUAL (NOTE THAT THI'S I'S AN UPPER
BOUND ON THE ESTI MATE, THE ACTUAL RISK |'S MORE LIKELY TO BE LOVER).
BECAUSE THE DOSE- RESPONSE RELATI ON |'S PRESUMVED TO BE LI NEAR, MULTI PLYI NG
THE PREDI CTED LI FETI ME DAILY | NTAKE OF CARCI NOGENI C PAH BY THE POTENCY
SLOPE WLL G VE AN UPPER BOUND ESTI MATE OF EXCESS CANCER RI SK FROM
EXPOSURE TO CONSTI TUENTS AT THE LI VE OAK SI TE (BY THE ROUTES PREVI OUSLY
OUTLI NED) .

2. 3. 2 FLUORANTHENE

FLUORANTHENE | S AMONG THE PAH COMPOUNDS WHI CH HAS BEEN DEMONSTRATED
TO LACK CARCI NOGENI C ACTIVITY BOTH I N SKI N PAI NTI NG TESTS AND BY
SUBCUTANEQUS | NJECTI ON. FLUORANTHENE HAS ALSO BEEN SHOWN TO LACK
MUTAGENI C ACTIVITY IN THE AMES TEST ( MUTAGENI C ACTIVITY IS OFTEN RELATED
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TO CARCI NOGENI CI TY). THUS, RISK ANALYSI S FOR FLUORANTHENE W LL BE
CONDUCTED ON OTHER POTENTI AL TOXI CI Tl ES.

THE ACUTE TOXI CI TY OF FLUORANTHENE APPEARS TO BE LOW (LD50 I N RATS
2G KG SMYTH, ET AL. 1962 AS QUOTED I N EPA, 1980A). THE AWQC FOR
FLUORANTHENE ( EPA, 1980A) WAS CALCULATED ON THE BASI S OF AN EXTREMELY
LI M TED STUDY BY HOFFMAN, ET AL. (1978). |IT IS QUESTI ONABLE WHETHER THE
DATA ARE TRULY SUFFI CI ENT TO ESTABLI SH A CRITERI ON. THE DATA ARE
APPLI ED TO THI'S RI SK ANALYSI S W TH SKEPTI CI SM  HOFFMAN, ET AL. APPLI ED
50 M CROLI TERS OF A 1% SOLUTI ON OF FLUORANTHENE TO THE BACKS OF M CE 3
TI MES VEEKLY FOR ONE YEAR AND SAW NO MORTALITY I N THE ANI MALS (FOR UP TO
15 MONTHS). | F ONE PRESUMES THAT THE ENTI RE AMOUNT OF FLUORANTHENE WAS
ABSORBED AND THAT THE AVERAGE WEIGHT OF A MOUSE IS 35 G ONE MAY
CALCULATE A "NO- EFFECT LEVEL" COF 6.12 M& KG BODY WVEI GAT. PRESUMABLY
THI'S TYPE OF TOXI C EFFECT HAS A THRESHOLD. THAT IS, THERE EXI STS A DOSE
BELOW VWHI CH NO | NDI VI DUAL W LL RESPOND WTH A TOXIC EFFECT. IT IS
COVMON PRACTI CE TO APPLY A "SAFETY FACTOR' TO AN EXPERI MENTALLY
DETERM NED NO- EFFECT LEVEL TO PROVI DE REASONABLE CERTAI NTY THAT A
SUB- THRESHOLD FOR TOXI C EFFECTS | S OBTAI NED. OFTEN THE NO EFFECT LEVEL
I'S DI VIDED BY 10 TO ALLOW FOR POSSI BLE DI FFERENCES | N SENSI TI VI TY
BETVEEN MAN AND ANI MALS AND ANOTHER FACTOR OF 10 TO CORRECT FOR PGOSSI BLE
DI FFERENCES | N SENSI TI VITY AMONG HUVANS. | N THE CASE OF FLUORANTHENE,
AN ADDI TI ONAL 10 FOLD SAFETY FACTOR WAS APPLI ED BY THE EPA DUE TO THE
SMALL AMOUNT OF DATA AVAI LABLE IN THE STUDY. THUS, THE CORRECTED NO
EFFECT LEVEL, CALLED AN "ACCEPTABLE DAILY | NTAKE" (ADlI) FOR FLUORANTHENE
WAS DETERM NED TO BE 6.12 UG KG DAY. EPA CALCULATI ONS OF FLUORANTHENE
BURDENS FROM OTHER SOURCES (.016 M& MAN DAY FROM DI ET AND . 0001 M& MAN
DAY FROM THE AIR) DO NOT APPRECI ABLY CHANGE THI S VALUE. THE SPHEM G VES
NO ACCEPTABLE | NTAKE VALUE FOR FLUORANTHENE. THUS, THE ADI DEVELOPED I N
THE AWQC W LL BE USED FOR ASSESSI NG RI SK FROM FLUORANTHENE AT THE LI VE
OAK SITE. APPLYI NG THE THRESHOLD CONCEPT, |F THE EXPOSURE IS BELOW THE
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ADI, NO RI SK WOULD BE EXPECTED. | F EXPOSURE IS ABOVE THE ADI RI SK MAY
BE PRESENT. THI'S RISK IS NOT QUANTI FI ABLE, BUT | T MAY BE QUALI TATI VELY
STATED THAT THE GREATER THE EXCEEDANCE OF THE ADI, THE MORE LIKELY IT
IS THAT A TOXIC EFFECT W LL BE SEEN.

2. 3.3 PENTACHLOROPHENCOL ( PCP)

THE SOLE USE OF PCP IS AS AN ANTI M CROBI AL PRESERVATI VE OF WOOD
PRODUCTS. PCP IS VWELL ABSORBED BY THE DERMAL, | NHALATI ON, AND | NGESTI ON
ROUTES OF EXPOSURE. ACUTE TOXI C EPI SODES | N HUMANS HAVE BEEN REPORTED
AFTER DERMAL AND | NHALATI ON EXPOSURES ( EPA, 1985B). THE ACUTE TOXI C
EFFECTS OF SWEATI NG, FEVER, AND RAPI D HEART RATE ARE PROBABLY RELATED TO
THE ABILITY OF PCP TO | NTERRUPT ENERGY METABOLI SM  OTHER ACUTE TOXI C
EFFECTS OF PCP ARE RELATED TO THE | RRI TATI VE PROPERTI ES OF THE COMPOUND
AND | NCLUDE REDDENI NG AND PAI NFUL SENSATI ONS OF SKI N | MVERSED | N THE
COVPOUND, | RRI TATI ON OF THE THROAT AFTER DRI NKI NG CONTAM NATED WATER
(12.5 M LLI GRAMS PER LI TER), AND CONGESTI ON OF EYES AND NASAL PASSAGES.
EFFECTS REPORTED | N HUMANS W TH POSSI BLE CHRONI C EXPOSURE TO PCP NMAY
I NCLUDE LI VER, KI DNEY, BONE MARROW DAMAGE, AND | NFECTI ONS WHI CH MAY BE
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TO ESTABLI SH A DOSE- RESPONSE RELATI ONSHI P FOR THE SYSTEM C EFFECTS
OF PCP, THE EPA HAS RELIED ON A STUDY CONDUCTED BY SCHWETZ, ET AL.
(1978), WHI CH REPORTS ON CHRONI C TOXI C EFFECTS AND THE REPRODUCTI VE
ABI LI TY OF RATS. SCHWETZ, ET AL. NOTED THAT I N THE REPRODUCTI VE STUDY
WHEN ANl MALS VWERE FED 0, 3 OR 30 M LLI GRAMS PER Kl LOGRAM BODY WEI GHT
(PPM PER DAY OF PCP PRI OR TO AND DURI NG THE GESTATI ON PERI OD, ANI MALS
IN THE HI GHEST DOSE GROUP ONLY HAD A LOWER PERCENTAGE OF LI VE BI RTHS
THAN CONTROLS. EACH DOSE GROUP CONTAI NED 10 MALES AND 20 FEMALES. THE
OFFSPRI NG OF THE HI GH DOSE MOTHERS VERE LOWER | N VEI GHT AND SURVI VED
LESS OFTEN THAN UNTREATED ANI MALS. THI S WOULD MAKE THE LOWER DOSE (3
M LLI GRAMS PER KI LOGRAM ( PPM) PER DAY) A "NO EFFECT" LEVEL.

THE TWO YEAR CHRONI C STUDY CONTAI NED 5 DI FFERENT DOSE LEVELS (0, 1,
3, 10, 30 MLLIGRAMS PCP PER KI LOGRAM PER DAY). EACH DOSE GROUP
CONTAI NED 25 SETS OF EACH SEX W TH 2 ADDI TI ONAL RATS PER GROUP
MAI NTAI NED FOR Tl SSUE SPECI MENS USED FOR CHEM CAL ANALYSIS. THE
NO- OBSERVABLE- ADVERSE- EFFECT- LEVEL ( NOAEL) FOR PCP, BASED ON CHRONI C
TOXICI TY, WAS 10 M LLI GRAM5S PER KI LOGRAM PER DAY AMONG MALES AND 3
M LLI GRAMS PER KI LOGRAM PER DAY AMONG FEMALES.

THE EPA HAD USED THE STANDARD PRACTI CE OF APPLYING A 100 FOLD
SAFETY FACTOR TO THE NOAEL DOSE TO ARRI VE AT AN ACCEPTABLE | NTAKE,
SUBCHRONI C (AI'S) OF 0.03 M LLI GRAMS PER KI LOGRAM BODY WEI GHT PER DAY.
NO FURTHER UNCERTAI NTY FACTORS WERE APPLI ED TO THE AI'S TO DERI VE THE
ACCEPTABLE DAILY I NTAKE, CHRONIC (AIC): IT IS ALSO 0.03 M LLI GRAM5 PER
Kl LOGRAM BODY WEI GHT PER DAY. PRESUMABLY TOXI C EFFECTS SUCH AS THOSE
OBSERVED I N THE PCP EXPERI MENTS HERE HAVE A THRESHOLD. THAT IS, THERE
EXI STS A DOSE BELOW VWHI CH NO | NDI VI DUAL W LL RESPOND WTH A TOXI C
EFFECT. THE PURPOSE OF THE SAFETY FACTOR (WHICH IS A FACTOR OF 10 TO



ALLOW FOR PGCSSI BLE DI FFERENCES | N SENSI TI VI TY BETWEEN MAN AND ANI MALS
AND ANOTHER FACTOR OF 10 TO CORRECT FOR PGSSI BLE DI FFERENCES | N

SENSI TI VITY AMONG HUMANS) |S TO PROVI DE REASONABLE CERTAI NTY THAT THE
AlC WLL BE BELOW THE THRESHOLD FOR TOXI C EFFECTS. THE Al C DERI VED BY
THE EPA W LL BE USED FOR THE PRESENT ASSESSMENT OF PCP | MPACT AT THE
SITE. | F PREDI CTED | NTAKE | S BELOW THI S VALUE, NO RI SK OF TOXI C EFFECT
IS EXPECTED. | F I NTAKE | S GREATER THAN THE Al C, A TOXI C EFFECT MAY
OCCUR. THE LARGER THE | NTAKE VALUE IS OVER THE Al C, THE GREATER

LI KELI HOOD OF A TOXI C EFFECT.

2. 3.4 NONCARCI NOGENI C DERMAL TOXI CI TY OF | NDI CATOR CHEM CALS

THE VALUES PRESENTED ABOVE ARE DERI VED FROM STUDI ES OF THE
SYSTEM C TOXI CI TY OF | NDI CATOR CHEM CALS. AS HAS BEEN SUGGESTED I N
PREVI OQUS SECTI ONS OF THI' S REPORT, |IT IS PCSSI BLE THAT THE MOST LI KELY
EXPOSURE FOR PERSONS ON SI TE AT THE LI VE OAK SI TE MAY BE BRI EF DERMAL
CONTACT W TH CONTAM NATED SO LS. SUCH AN EXPOSURE M GHT NOT RESULT I N
SI GNI FI CANT SYSTEM C ABSORPTI ON OF COMPOUNDS OR M GHT NOT BE OF
SUFFI CI ENT FREQUENCY FOR A CHRONI C SYSTEM C EFFECT TO OCCUR. HOWEVER,
1
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| T COULD RESULT I N DERMAL | RRI TATI ON OR OTHER EFFECTS. SOME SUGGESTED
CONCENTRATI ON VALUES, THAT MAY RESULT I N THESE EFFECTS, ARE DERI VED FROM
THE DATA PRESENTED BELOW

CRECSOTE CONSTI TUENTS

A NUMBER OF PAPERS HAVE NOTED THAT VARI QUS PAH COVPOUNDS, WHEN
APPLI ED TO HUMAN SKI N, W LL PRODUCE AN ENHANCED SUNBURN REACTI ON ON
EXPOSURE TO ULTRAVI OLET LIGHT. THE PHOTOTOXI CI TY EFFECT | S USUALLY
REVERSI BLE, BUT COULD CAUSE TRANSI ENT PROBLEMS FOR WORKERS OR
TRESPASSERS AT THE SITE. | N 1980, AN EXCHANGE OF CORRESPONDENCE BETWEEN
URBANEK AND WALTER I N THE JOURNAL OF THE AMERI CAN ACADEMY OF DERMATCOLOGY
| NDI CATED THAT 0. 25 PERCENT ANTHRACENE DI SSOLVED | N PETROLEUM DI D NOT
PRODUCE PHOTOTOXI CI TY BUT DI D CAUSE A STI NG NG SENSATI ON AND TRANSI ENT
H VE- LI KE REACTION I N A SMALL NUMBER OF PATI ENTS WHI LE 0.1 PERCENT
SOLUTI ON WAS W THOUT ANY TOXI C EFFECT. FOR THE PURPOSE OF THE CURRENT
ASSESSMENT, 0.1 PERCENT (1,000 PPM W LL BE CONSI DERED A NO- EFFECT LEVEL
FOR ALL PAH. THI S VALUE MAY BE OVERLY CONSERVATI VE I N THAT THE
AVAI LABI LI TY OF PAH ADSCRBED TO SO L PARTI CLES MAY NOT BE AS GREAT AS
THAT I N A HOMOGENEQUS SOLUTI ON | N MEDI Cl NAL PREPARATI ONS. THE VALUE MAY
BE A POOR ESTI MATE TOXICI TY I N THAT PAH OTHER THAN ANTHRACENE ARE
PRESENT IN SO L AT THE LIVE OAK SITE. THE OTHER PAH HAVE NOT BEEN
STUDI ED, BUT MAY BE MORE OR LESS PHOTOREACTI VE THAN ANTHRACENE ALONE.

IT 1S NOTABLE, HOAEVER, THAT A 1 PERCENT (10,000 PPM) COAL TAR SOLUTI ON
WAS ONLY M NI MALLY EFFECTI VE I N PRODUCI NG A PHOTOTOXI C REACTI ON

( TANNENBAUM 1975). THI S PREPARATI ON WOULD BE EXPECTED TO CONTAI N A
VARI ETY OF PAH COVPOUNDS.

PENTACHL OROPHENCL

DEI CHMAN, ET AL (1942) REPORTED ON THE EFFECTS OF PCP ADM NI STERED



1

DERMALLY I N ANl MALS. I N THI S STUDY, APPLICATION OF 10 M. OF 1 PERCENT
PCP IN MNERAL O L (10,000 PPM FOR 4 HOURS WAS W THOUT LOCAL DERMAL
EFFECT IN 21 DAYS OF DOSING  SOLUTI ONS OF 5-10 PERCENT GAVE POSI TI VE OR
NEGATI VE DERMAL RESULTS DEPENDI NG ON THE VOLUME OF MATERI AL APPLI ED AND
THE VEHI CLE I N WHI CH THE PCP WAS DI SSOLVED. USING A 10 FOLD SAFETY
FACTOR FOR ANl MAL TO HUMAN EXTRAPOLATI ON ON THE 10, 000 M LLI GRAMS PER

KI LOGRAM (PPM NO EFFECT LEVEL FOR DERVMAL | RRI TATI ON WOULD | NDI CATE AN
ACCEPTABLE CONCENTRATI ON FOR PROTECTI ON FROM THI S EFFECT WOULD BE 1, 000
M LLI GRAMS PER KI LOGRAM (PPM . THI S VALUE MAY BE OVERLY CONSERVATI VE I N
THAT THE AVAI LABILITY OF PCP ADSORBED TO A SO L OR SLUDGE PARTI CLE MAY
NOT BE AS GREAT AS THAT I N A HOMOGENEOUS SOLUTI ON I N ORGANI C SOLVENTS.

2.4 RI SK CHARACTERI ZATI ON

TABLE 2-6 PRESENTS NUMERI CAL ESTI MATES OF CARCI NOGENI C RI SK AND
OTHER TOXI C EFFECTS FOR THE SCENARI OS DEVELOPED IN THI S REPORT.

IT IS NOT POSSI BLE TO CALCULATE A DRI NKI NG WATER CANCER RI SK FROM
ACTUAL DATA BECAUSE OF THE LACK OF DETECTION LIM T | NFORVATI ON FOR THE
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SAVPLI NG ROUND ON PRI VATE WELLS. THE MODELI NG EFFORT FOR THE POTENTI AL
FUTURE CONDI TI ON OF THE AQUI FER I F NO ACTION | S TAKEN AT THE SI TE

| NDI CATES THAT A CANCER RI SK OF SLI GHTLY LESS THAN 1 CHANCE I N

10, 000, 000 COULD BE | NCURRED BY DRI NKI NG WATER FROM THE AQUI FER | F
LEACHI NG OCCURS. FOR THE ONSI TE WATER LOCATION, THE RISK I S

APPROXI MATELY 2 CHANCES I N 1, 000,000. |IT SHOULD BE PO NTED OUT THAT
THI' S RI SK ESTI MATE IS AN UPPER BOUND FOR THE FOLLOW NG REASONS:

- THE POTENCY SLOPE VALUE USED TO ESTI MATE RISK IS THE 95% UPPER
CONFI DENCE BOUND ON THE DOSE RESPONSE RELATION. THUS, THE ACTUAL
RISK I'S LI KELY TO BE LOVER.

- THE CONCENTRATI ONS ARE PREDI CTED FOR THE CLOSEST EXI STI NG OFF
SITE VELL AND A MONI TORI NG VELL EXTREMELY CLOSE TO A POTENTI AL
SOURCE OF CONTAM NATI ON.

CANCER RI SKS FROM DI RECT CONTACT (I NGESTI ON) W TH CONTAM NATED
SO LS ONSI TE ARE GREATER I N MAGNI TUDE THAN THE DRI NKI NG WATER SCENARI O
AT SLIGHTLY LESS THAN 1 CHANCE IN 10, 000, BUT ALSO LESS LIKELY TO OCCUR.
THE LOCATI ON AND CHARACTERI STICS OF THE SI TE PRECLUDE REGULAR VI SITS BY
SMALL CHI LDREN. ALTHOUGH THI S SCENARI O DOES NOT REPRESENT A PROBABLE
SI TUATI ON FOR EVALUATI NG THE CURRENT | MPACT OF THE SITE, I T SHOULD BE
CONSI DERED WHEN PLANNI NG FUTURE USES OF THE PROPERTY.

NO EXPOSURE SCENARI O REVEALED A HEALTH | MPACT FROM FLUORANTHENE.
ALL PREDI CTED | NTAKES WERE LESS THAN THE ADI, | NDI CATI NG VI RTUALLY NO
RI SK OF A TOXI C EFFECT FROM THI S COVPOUND.

GROUND WATER ANALYSI S | NDI CATED PENTACHLOROPHENOL WAS UNDETECTABLE
AT ALIMT OF ABOUT 100 PPB. EVEN | F PENTACHLOROPHENOL WERE PRESENT AT
THE LEVEL OF DETECTI ON, NO HEALTH RI SK WOULD BE EXPECTED AS | NGESTI ON OF



THI' S LEVEL PENTACHLOROPHENCL WOULD PROVI DE A DOSE THAT IS STILL BELOW
THE ACCEPTABLE DAI LY | NTAKE.

A PGSSI BLE RI SK NOT QUANTI FIED IN THE TABLES IS THE POTENTI AL FOR
DERMAL EFFECTS FROM DI RECT CONTACT W TH SURFACE MATERI ALS ON SITE. AS
W TH OTHER SCENARIGS, I T IS DI FFI CULT TO QUANTI FY THE LI KELI HOOD THAT
AN | NDI VI DUAL WOULD BE ON SI TE AND MAKE CONTACT W TH CONTAM NATED SO LS,
SEDI MENTS OR SURFACE WATER. HOWEVER, BECAUSE DERMAL TOXICITY IS AN
ACUTE EFFECT, REQUIRING ONLY A SINGLE VISIT TO THE SI TE, ONE WOULD
I NTU TI VELY RATE THIS AS A MORE LI KLEY SCENARI O THAN THOSE WHI CH REQUI RE
REGULAR PRESENCE ON THE PROPERTY. |IN THE TOXI CI TY ASSESSMENT SECTION I T
WAS CONSERVATI VELY ESTI MATED THAT 1, 000 PPM OF TOTAL PAH COULD CAUSE
PHOTOSENSI T1 ZATI ON AND 1, 000 PPM PENTACHLOROPHENOL M GHT CAUSE DERMAL
| RRI TATI ON. THERE ARE SURFACE SEDI MENT AND SO L LOCATI ONS WHERE THESE
VALUES ARE EXCEEDED. HOWEVER, SURFACE WATER CONCENTRATI ONS ARE
SUBSTANTI ALLY BELOW THI' S CONCENTRATI ON. THUS, DERMAL EFFECTS FROM
CONTACT WTH SCLI D MEDI A SEEM PLAUSI BLE, BUT SURFACE WATER DOES NOT
PRESENT THI S HAZARD.

1
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3. DEVELOPMENT OF PERFORMANCE GOALS

I N COVPLI ANCE W TH THE SUPERFUND PUBLI C HEALTH EVALUATI ON MANUAL
GUI DANCE ON SOURCE CONTRCL REMEDI AL ALTERNATI VES, AN ANALYSI S
DETERM NI NG " ACCEPTABLE" RESI DUAL LEVELS OF CHEM CALS | S PRESENTED HERE.

NO EVALUATI ON OF FLUORANTHENE AND PENTACHLOROPHENOL WERE DONE AS
THE BASELI NE ASSESSMENT | NDI CATED NO PRESENT OR FUTURE HEALTH | MPACTS OF
THE COMPOUNDS. THE LOW LEVEL OF CARCI NOGENI C RI SK FOR THE DRI NKI NG
WATER SCENARI O ALSO PRECLUDED THE NECESSI TY OF PERFORMANCE GOALS BASED
ON THI'S LIM TED HEALTH | MPACT.

I T WAS DETERM NED I N CHAPTER 2 THAT THE MOST LI KELY HEALTH RI SK OF
THE LI VE OAK SI TE WAS THE POTENTI AL FOR NON- CARCI NOGENI C, ACUTE DERMAL
EFFECTS PRODUCED BY DI RECT CONTACT W TH PAH AND PCP I N SURFACE SO LS AND
SEDI MENTS. THUS, A CONCENTRATION LIM T SHOULD BE PUT ON PAH AND PCP I N
SO LS WTH WHI CH PECPLE M GHT MAKE DI RECT CONTACT. TOTAL PAH SHOULD NOT
EXCEED 1000 PPM I N SURFACE SO LS I N ORDER TO AVO D PGSSI BLE PHOTOTOXI C
REACTI ONS.  PENTACHLOROPHENOL SHOULD NOT EXCEED 1000 PPM TO AVO D DERMAL
| RRI TATI ON. AS DETAI LED I N THE FEASI BI LI TY STUDY REPORT, THE PREFERRED
REMEDI AL ALTERNATI VE HAS BEEN DESI GNED TO MEET THI S PERFORMANCE GOAL.
ALL MATERI ALS I N THE LAGOON, DI TCH, AND SO L CONTAI NI NG CONCENTRATI ONS
I N EXCESS OF 1000 PPM PAH OR PCP W LL BE REMOVED.

A CALCULATI ON MAY ALSO BE MADE FOR THE RI SK REDUCTI ON ACHI EVED BY
THE PREFERRED ALTERNATI VE FOR THE SO L | NGESTI ON SCENARI O, ALTHOUGH I T
'S A LESS LI KELY EXPOSURE, G VEN THE CURRENT USE OF THE SITE. IN
SECTION 2.4, THE CANCER RI SK ASSCCI ATED W TH THE MEAN CONCENTRATI ON OF
SURFACE SO L AT THE SI TE WAS ESTI MATED FOR A SCENARI O I N WHI CH CHI LDREN
I NGESTED SO L AT THE SITE ONCE A MONTH FOR 5 YEARS. BECAUSE THE RI SK
ESTI MATE WAS RELATED TO SO L CONCENTRATION I N A LI NEAR MANNER, THE RI SK



REDUCTI ON ASSOCI ATED W TH THE DECREASED AVERAGE SO L CONCENTRATI ON AT
THE SI TE MAY BE EASI LY CALCULATED USI NG THE EQUATI ON DEVELOPED ON PAGE
2-22 AND THE POTENCY SLOPE (0.0115/ M& KG DAY). | F ONE REMEDI ATED SO L
CONTAI NI NG GREATER THAN 1000 PPM CRECSOTE SUBSTANCES |IN ORDER TO LIMT
THE RI SK OF TRANSI ENT DERMAL EFFECTS, THE AVERAGE ACROSS THE SI TE OF
CARCI NOGENI C PAH CONCENTRATI ONS REMAI NI NG I N THE SO L WOULD BE

APPROXI MATELY 14 PPM  TH S VALUE WAS CALCULATED BY SUBSTI TUTI NG THE
CONCENTRATI ON OF CARCI NOGENI C PAH I N THE NEXT STRATA SAMPLED (I F

AVAI LABLE) FOR EACH SAMPLI NG PO NT WHERE VALUES OF PAH OR PCP VEERE I N
EXCESS OF 1000 PPM  THE CALCULATI ONS ARE PRESENTED | N APPENDI X B.

AS SHOWN I N TABLE 3-1, 14 PPM OF CARCI NOGENI C PAH WOULD BE
ASSOCI ATED W TH A SUBSTANTI ALLY REDUCED CANCER RI SK DUE TO | NGESTI ON OF
SO L; 1.2 CHANCES IN 1, 000, 000.

4. SHORT- TERM RI SKS OF REMEDI AL ALTERNATI VES

OTHER THAN THE NO ACTI ON ALTERNATI VE, THE REMEDI AL ACTI ONS CHOSEN
FOR SCREENI NG FOR THE LI VE OAK SI TE ARE SOURCE CONTROL MEASURES. THE
1
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ALTERNATI VES ARE OFF- SI TE DI SPOSAL, OFF-SI TE | NCI NERATI ON, ON-SI TE

I NCI NERATI ON, SCLVENT WASHI NG TECHNI QUES, AND COMBI NATI ONS OF THESE
TECHNI QUES.  SHORT- TERM HEALTH RI SKS FROM THESE ACTI VI TI ES ARE DI SCUSSED
IN A QUALI TATI VE MANNER BELOW

4.1 DERMAL TOXICITY

THE PGSSI Bl LI TY THAT | NDI VI DUALS M GHT MAKE CONTACT W TH MATERI ALS
AT THE SI TE HAS BEEN COVERED I N THE BASELI NE ASSESSMENT. | T WAS STATED
THAT SI TE ACCESS WAS DI FFI CULT AND I T WAS UNLI KELY THAT | NDI VI DUALS
WOULD BE PRESENT AT THE SI TE W TH ANY FREQUENCY. WHEN REMEDI AL MEASURES
ARE | MPLEMENTED, THE NUMBER AND FREQUENCY OF PERSONNEL ON THE SI TE W LL
I NCREASE. THI'S MAY | NCREASE THE SHORT- TERM RI SK DUE TO DI RECT CONTACT
W TH CONTAM NATED MATERI ALS. HOWEVER, | T SHOULD BE RECOGNI ZED THAT AN
APPROVED HEALTH AND SAFETY PLAN W LL BE | MPLEMENTED. THAT PLAN W LL
PROVI DE FOR M NI M ZI NG PROLONGED CONTACT W TH MEDI A CONTAI NI NG MORE THAN
1000 PPM PENTACHLOROPHENOL OR 1000 PPM CREOSOTE SUBSTANCES AND FREQUENT
CLEANSI NG OF UNPROTECTED SKI N.

4.2 TRANSPORTATI ON RI SKS

OFF- SI TE REMEDI AL ACTI VI TI ES | NVOLVI NG TRANSPORTATI ON (E. G,
OFF- SI TE DI SPOSAL, OFF-SI TE | NCI NERATI ON, TRANSPORTATI ON OF RECOVERED
MATERI AL) MAY BE ASSOCI ATED W TH VEHI CULAR ACCI DENTS. | F VEHI CLES
I N\VOLVED | N THE REMEDI AL ACTI ON ARE SUBJECT TO THE SAME RI SKS AS FLORI DA
MOTORI STS | N GENERAL, STATI STI CS WOULD | NDI CATE THAT 3. 3 TRAFFI C DEATHS
W LL OCCUR FOR EVERY 100, 000, 000 M LES DRI VEN (LAND, ET AL., 1985). THE
M LEAGE ESTI MATED FROM REMEDI AL ACTI ONS ( MAXI MUM ABOUT 350, 000 M LES)
WOULD BE ASSOCI ATED W TH A POPULATI ON RI SK OF ACCI DENTAL DEATH OF ABOUT
1 CHANCE IN 100 (N.B. THIS IS A POPULATI ON RI SK WHI CH CANNOT BE COVPARED
TO THE | NDI VI DUAL RI SKS DERI VED FOR CARCI NOGENS PREVI QUSLY - IF A



COVPARI SON | S PERTI NENT, THE TRANSPORTATI ON RI SK WOULD BE ROUGHLY
EQUI VALENT TO THE POPULATI ON CANCER RI SK OF THE CITY OF LIVE OAK (6700
RESI DENTS) | F THE AVERAGE | NDI VI DUAL RI SK WAS 2 IN 1, 000, 000).

A SECOND ASPECT OF VEHI CLE ACCI DENT RI SK | S THE HUMAN HEALTH | MPACT
OF DI SPERSI ON OF CONTAM NATED MATERI ALS. A CONTI NGENCY PLAN W LL
ADDRESS THI'S POSSI BI LITY | F OFF-SI TE REMEDI AL ACTI ONS ARE CHOSEN.

4.3 AR EM SSI ONS

I F I NCI NERATI ON ALTERNATI VES ARE CHOSEN, THERE IS A PGSSIBI LITY
THAT EM SSI ONS FROM THI' S TECHNOLOGY COULD HAVE A HEALTH | MPACT.
ADEQUATE REMEDI ATI ON DESIGN | S REQUIRED TO MNIM ZE THI S RI SK.
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RE: ACTI ON LEVELS FOR THE LI VE OAK SI TE
| NTRODUCTI ON
THI' S MEMORANDUM DI SCUSSES ACTI ON LEVELS FOR FI NAL REMEDI ATI ON OF THE
LI VE OAK SI TE. THE DOCUMENT HAS BEEN PREPARED BASED ON DI SCUSSI ONS W TH
EPA AND FDER PERSONNEL AND ADDI TI ONAL WORK ON THE RI SK ASSESSMENT REPORT
FOR THE SITE. |INCLUDED IN THI S EVALUATI ON ARE CONSI DERATI ONS RELATED
TO (A) THE EXI STING SI TE CONDI TI ONS FOLLOW NG THE | NTERI M ACTI ON AND
(B) THE PROPOSED BI OLOG CAL TREATMENT OF THE CONTAM NATED SO LS
1
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REMAI NI NG AFTER THE | NTERI M REMOVAL ACTI ON.
I N PREPARI NG THE ACTI ON LEVELS THE FOLLOW NG | TEMS WERE EVALUATED:
- CRITERI A FOR SO L CONCENTRATI ONS OF CARCI NOGENI C PAH,
- BACKGROUND CONCENTRATI ONS OF CARCI NOGENI C PAH,
- THE PROPOSED REMEDY,
- LEACHATE CONCENTRATI ONS ASSOCI ATED W TH RESI DUALS,
- AVERAGE SI TE CONCENTRATI ONS OF CARCI NOGENI C PAH,
- THE FUTURE DEVELOPMENT OF THE SI TE,
- APPROPRI ATE RI SK LEVELS,
- EXTENT AND COST EFFECTI VENESS OF REMOVAL, AND
- THE RI SK ASSCCI ATED W TH | NGESTI ON OF SURFI CI AL CONTAM NATED SO LS.
SO L CRITER A
ALTHOUGH NO STANDARDS HAVE BEEN SET FOR CLEAN UP LEVELS ASSOCI ATED W TH
PAH CONTAM NATED SO L, VARI OQUS GUI DELI NES AND SI TE SPECI FI C ACTI ONS CAN
BE USED TO PROVI DE A PERSPECTI VE ON SO L ACTION LEVELS. THE MOST
SI GNI FI CANT STUDY IS BY THE CENTER FOR DI SEASE CONTROL | N ATLANTA WHI CH
BUI LDS ON PREVI QUS WORK COVPLETED W TH DI OXI NS.

THE CENTERS FOR DI SEASE CONTRCL' S AGENCY OF TOXI C SUBSTANCES DI SEASE
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REG STRY (ATSDR) HAS EVALUATED THE CARCI NOGENI C STATUS OF POLYCYCLI C
AROVATI C HYDROCARBONS ( PAH) RELATIVE TO 2,3,7,8

TETRACHLORODI BENZO- P- DI OXI N, AN EXTREMELY POTENT ANl MAL CARCI NOGEN ( 3).
ATSDR HAS SUGGESTED 100 PPM FOR PAH IN SO L AS A SAFE LEVEL.

AS STATED BY DR. STEPHEN MARGOLI S OF THE ATSDR:

"I N A PUBLI SHED ARTI CLE (4), THE CENTERS FOR DI SEASE
CONTROL (CDC) DERIVED AN ACTI ON LEVEL AT WHICH TO LIM T
HUMAN EXPOSURE FOR 2, 3, 7, 8- TETRACHLORO- DI BENZO- P- DI OXI N
(2,3,7,8-TCDD), CONTAM NATED RESI DENTIAL SO L. TH'S
DERI VED VALUE WAS BASED UPON EXTRAPOLATI ONS FROM ANI MAL
TOXI CI TY EXPERI MENTS (| NCLUDI NG CARCI NOGENI CI TY AND
REPRODUCTI VE EFFECTS) TO POSSI BLE HUMAN HEALTH EFFECTS
I N ORDER TO ESTI MATE A REASONABLE LEVEL OF RI SK FOR
2,3,7,8-TCDD. A 10-6 EXCESS LI FETI ME RI SK WAS USED I N
THE DEVELOPMENT OF THI'S TCDD SO L LEVEL.

THE ENVI RONMVENTAL PROTECTI ON AGENCY' S CARCI NOGEN
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ASSESSMENT GROUP HAS DERI VED A RELATI VE POTENCY | NDEX
FOR MORE THAN 50 CHEM CALS (5). THE ORDER COF

MAGNI TUDE POTENCY | NDEX FCOR 2, 3,7,8-TCDD | S ElI GHT,

VWHI LE THAT FOR BENZOQ( A) PYRENE | S ONLY THREE. THUS,
2,3,7,8-TCDD | S CONSI DERED TO BE FI VE ORDERS OF

MAGNI TUDE MORE POTENT AS A CARCI NOGEN THAN

BENZO( A) PYRENE. USI NG ONLY THI S ORDER COF MAGNI TUDE
DI FFERENCE | N POTENCY BETWEEN THE TWO CHEM CALS AND THE
CDC- DERI VED RESI DENTI AL SO L ACTI ON LEVEL, G VES

100, 000 PPB OF BENZQ( A) PYRENE EQUI VALENT TO 1 PPB OF
2,3,7,8-TCDD IN SO L. ".

THI' S COVPARI SON USED BENZQ( A) PYRENE AS THE REPRESENTATI VE PAH. | T MJST
BE RECALLED THAT BENZO( A) PYRENE IS THE MOST POTENT OF ALL PAH COMPOUNDS
STUDI ED. THEREFORE, THI S MODEL | S CONSI DERED TO BE A CONSERVATI VE MODEL
WHEN APPLI ED TO THE OTHER SUSPECTED CARCI NOGENS.

AN ADDI TI ONAL MEASURE OF CONSERVATI SM | S ADDED TO THE ATSDR MODEL BY
OVERESTI MATI NG THE | NGESTI ON OF CONTAM NATED SO L. AGAIN, AS STATED BY
DR. MARGOLI S,

"IN THE MODEL USED TO DERI VE THE 2, 3,7, 8-TCDD SO L
VALUE, THE ASSUMPTI ON CONCERNI NG THE AMOUNT OF SO L

| NGESTED HAS BEEN SHOWN TO BE HI GH. A RECENT

PUBLI SHED STUDY BY CDC HAS SHOWN THE AMOUNT OF SO L

| NGESTED BY CHI LDREN OF THE SO L- EATI NG AGE RANGES FROM
0.1 TO 1 GRAM PER DAY (S. BI NDER PERSONNEL

COMMUNI CATION) .  THUS, THE MODEL ESTI MATE FOR SO L

| NGESTI ON DURI NG THE PERI OD OF M NI MUM HYG ENE | S
EXCESSI VE BY AT LEAST AN ORDER OF MAGNI TUDE. SI NCE

THE OTHER SO L | NGESTI ON RATES | N THE MODEL ARE ALSO
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ESTI MATES, THERE IS A GOOD LI KELI HOOD THAT THEY ARE
ALSO IN ERROR, PGCSSIBLY BY MORE THAN AN ORDER OF

MAGNI TUDE. THUS, THE MODEL VERY LI KELY OVERESTI MATES
THE TOTAL LI FETI ME SO L I NGESTI ON EXPOSURE BY AT LEAST
ONE ORDER OF MAGNI TUDE. ".

BECAUSE OF THE CONSERVATI VE NATURE OF THE RECOMMENDED CDC ACTI ON LEVELS,
USEPA REG ON VI AND REG ON VII HAVE USED THE 100 PPM AS ACTI ON LEVELS
FOR CARCI NOGENS AT PAH CONTAM NATED SI TES.

BACKGROUND CONCENTRATI ONS

THE REMEDI AL | NVESTI GATI ON | NCLUDED SAMPLI NG OF BACKGROUND AREAS WHERE
PAH COMPOUNDS MAY HAVE BEEN USED OR OCCUR NATURALLY. ONE AREA WAS A
SWAMP AND THE OTHER WAS ABANDONED RAI LROAD TRACKS. CONCENTRATI ONS OF
CARCI NOGENI C PAH AT THE ABANDONED RAI LROAD TRACKS WERE | N EXCESS OF 16
PPM AND I N THE SWAMP VWERE 0. 8 PPM

PROPOSED REMEDY
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THE PROPOSED REMEDY | S DESCRI BED | N THE ATTACHED MEMORANDUM ENTI TLED

" CONCEPTUAL PLAN FOR FI NAL SI TE REMEDI ATI ON'. THE REMEDY | NVOLVES: (A)
PLANT DEMOLI TION, (B) REMOVAL AND OFF SI TE DI SPOSAL OF HARDENED CREOSOTE
SLUDGES FROM THE PLANT AREA, (C) EXCAVATI ON OF CONTAM NATED SO LS FROM
THE PLANT AREA, (D) BI OLOG CAL TREATMENT OF CONTAM NATED SO LS WTHI N OR
ADJACENT TO THE FORMER LAGOON AND (E) SITE SECURI TY AND MONI TORI NG

| T SHOULD BE NOTED THAT THE MAJORITY OF SI TE CONTAM NATI ON HAS BEEN
REMOVED AS PART OF THE | NTERI M REMOVAL ACTI ON. OVER 15, 000 TONS OF
SLUDGES AND CONTAM NATED SO LS WERE REMOVED FROM THE LAGOON. ( SEE MEMO
ON | NTERI M REMOVAL ACTION.). AN ADDI TI ONAL 1500 TONS OF HARDENED
CRECSOTE W LL BE REMOVED FROM THE PLANT SI TE AND DI SPOSED AT CWM S
FACILITY I N EMELLE, ALABAMA, AS PART OF THE PROPOSED REMEDY. AN

ESTI MATED 10, 000 TONS OF SO L CONTAI Nl NG GREATER THAN 1000 PPM TOTAL
CRECSOTE SUBSTANCES W LL BE TREATED ON-SI TE Bl OLOG CALLY. THE TREATMENT
GOAL FOR THESE SO LS IS 100 PPM CARCI NOGENI C PAH. BASED ON MODELI NG AND
EXPERI ENCE W TH Bl OLOG CAL TREATMENT OF SIM LAR MATERIALS IT IS

ESTI MATED THAT THE TREATMENT PROCESS W LL TAKE LESS THAN TWO YEARS.

THE COST EFFECTI VENESS OF THE PROPOSED PLAN CAN BE CONTRASTED TO THE
COST EFFECTI VENESS OF REMOVI NG SO LS CONTAI NI NG LESS THAN 100 PPM
CARCI NOGENI C PAH BY COWPARI NG THE OVERALL MASS OF TCS REMOVED ( OR
TREATED). APPROXI MATELY 6,000 TONS OF SLUDGE AND 9000 TONS OF HI GHLY
CONTAM NATED SO L WERE REMOVED AS PART OF THE | NTERIM REMOVAL. IT IS
ESTI MATED THAT ANOTHER 1500 TONS OF HARDENED CRECSOTE W LL BE REMOVED
FROM THE PLANT AREA AND DI SPOSED OF AT EMELLE AND 10, 000 TONS OF
MODERATELY CONTAM NATED SO L W LL BE TREATED AS PART OF THE FI NAL
REMEDI AL ACTI ON. THE SLUDGE AND HARDENED CREOSOTE ARE ESTI MATED TO HAVE
AN AVERAGE CONCENTRATI ON | N EXCESS OF 100, 000 PPM TOTAL CRECSOTE
SUBSTANCES (TCS). THE HI GHLY CONTAM NATED SO L |'S ESTI MATED TO BE I N
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EXCESS OF 10,000 PPM TCS AND THE MODERATELY CONTAM NATED SO L IS
ESTI MATED TO HAVE TCS CONCENTRATI ONS RANG NG FROM 1000 TO 5, 000 PPM TCS.

SURFICIAL SO L WHICH | S GREATER THAN 100 PPM TCS AND LESS THAN 1000 PPM
TCS WAS NOT IDENTIFIED IN THE R I. SURFICIAL SO L WH CH EXCEEDS 10 PPM
TCS AND | S LESS THAN 100 PPM TCS | S ESTI MATED AT APPROXI MATELY 7500
TONS. SURFICIAL SO L WHI CH EXCEEDS ONE PPM TCS BUT | S LESS THAN 1, 000
PPM TCS | S ESTI MATED AT 31, 750 TONS.

TABLE 1 COVMPARES THE MASS OF TCS WHICH W LL HAVE BEEN REMOVED AND THE
MASS OF TCS WHI CH W LL BE TREATED TO THE MASS PRESENT I N THE SURFI ClI AL
SOL WHICH IS IN EXCESS OF ONE PPM IN THE SURFICI AL SO LS. THE COST OF
REMOVI NG OR TREATI NG THESE MATERI ALS | S EXPRESSED ON THE BASI S OF
$/POUND OF TCS. | T CAN BE SEEN THAT THE | NCREMENTAL COST OF REMOVI NG
THE SURFICI AL SO LS IS TWO ORDERS OF MAGNI TUDE GREATER DESPI TE THE FACT
THAT THESE MATERI ALS REPRESENT LESS THAN 0. 03 PERCENT OF THE TOTAL
CRECSOTE SUBSTANCES.

LEACHATE M GRATI ON
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THI S PATHWAY WAS EVALUATED I N DETAIL I N THE EXI STI NG Rl SK ASSESSMENT
REPORT AND WAS CONCLUDED TO REPRESENT AN ACCEPTABLE RI SK UNDER THE

EXI STI NG CONDI TIONS I N THE LAGOON. THI S PATHWAY | S REVI SI TED, HOWEVER,
TO EVALUATE THE | MPACT OF THE TREATMENT DRAI NAGE RETURNI NG TO THE POND.
THE RI TZE MODEL WAS USED TO EVALUATE THE CONCENTRATI ONS OF CARCI NOGENI C
PAH IN THE SO L PORE WATER WHI CH WOULD BE RECYCLED THROUGH THE TREATMENT
POND. THE MODELI NG RESULTS | NDI CATE THAT THI S WATER SHOULD BE BELOW
DETECTION LIM TS OF ONE PPB FOR | NDI VI DUAL PAH COVPOUNDS.

THESE RESULTS ARE REASONABLE I N LI GHT OF REPORTED SEDI MENT/ WATER

PARTI TI ON COEFFI Cl ENTS FOR THESE COMPOUNDS. TABLES 2A AND 2B PRESENT
THE RANGE OF THESE PARTI TI ON COEFFI Cl ENTS. | N GENERAL, LOG KOC RANGE
FROM 5.29 TO 7.34. THE ACTUAL WATER CONCENTRATI ON W LL BE A FUNCTI ON OF
THE SO L ORGANI C CARBON CONTENT AND THE CONCENTRATI ON OF THE | NDI VI DUAL
COVPOUND.  USI NG AN ORGANI C CARBON CONTENT OF 0.5 TO ONE PERCENT AND AN
I NI TI AL CONCENTRATI ON OF 20 PPM THE ESTI MATED WATER CONCENTRATI ON WOULD
RANGE FROM 21 TO LT 0.5 PPB.

THESE RESULTS HAVE ALSO BEEN SHOWN I N TCLP TESTI NG OF THE CONTAM NATED
SO L AND SLUDGES. THESE RESULTS ARE SHOWN ON TABLE 3 AND ARE EXPRESSED
AS THE TOTAL CONCENTRATI ON AND THE TCLP (WATER SOLUBLE) EXTRACT.

AVERAGE SI TE CONCENTRATI ONS

THE EXPOSURE ASSESSMENTS RELATED TO SO L | NGESTI ON CONSI DER A LONG TERM
SI TE EXPOSURE RATHER THAN A SHORT TERM EXPOSURE RELATED TO A SPECI FI C
AREA ON THE SITE. ANY DEVELOPMENT OF THE SI TE FOR ElI THER | NDUSTRI AL OR
RESI DENTI AL PURPOSES WOULD REQUI RE EXTENSI VE EARTHWORK. I T IS

APPROPRI ATE, THEREFORE, TO CONSI DER A COVPCSI TE SI TE CONCENTRATI ON OF
CARCI NOGENI C PAH.  THI'S COWPOSI TE | S BASED ON AN AVERAGE CONCENTRATI ON
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ACRCSS THE SI TE TO A DEPTH OF TWO FEET.

THE AVERAGE CONCENTRATI ONS HAVE BEEN CALCULATED BASED ON THE CONDI Tl ONS
WHI CH W LL EXI ST AFTER THE CONTAM NATED SO L FROM THE PLANT AREA HAVE
BEEN REMOVED AND ASSUMES THE RESI DUALS I N THE FORMER LAGOON HAVE BEEN
TREATED TO A LEVEL LESS THAN 100 PPM CARCI NOGENI C PAH.

FI GURE 1 SHOWS THE AREAS USED | N THESE CALCULATI ONS. THE FORMER WOOD
STORAGE AREA | S APPROXI MATELY 520, 000 SQUARE FEET IN SIZE. THE PLANT
AREA |'S APPROXI MATELY 240, 000 SQUARE FEET I N SI ZE AND THE FORMER LAGOON
AREA (AND FUTURE TREATMENT AREA) | S APPROXI MATELY 240, 000 SQUARE FEET
IN SI ZE. THE OVERALL SITE AREA IS ABOUT 2,100, 000 SQUARE FEET I N SI ZE.

AVERAGE CONCENTRATI ONS OVER THE PLANT AREA AND THE WOOD STORAGE AREA
WERE CALCULATED USI NG EXI STI NG SURFI Cl AL DATA (0-12 | NCHES) EXCLUDI NG
H GHLY CONTAM NATED SAMPLES FROM THE PLANT AREA VWHI CH W LL BE REMOVED
AS PART OF THE FI NAL REMEDI AL ACTI ON. CONCENTRATI ONS FROM 12 TO 24

| NCHES WERE ESTI MATED USI NG 50 PERCENT OF THE CONCENTRATI ON FROM SI X
TO 12 INCHES. | F THE CONCENTRATI ON MEASURED AT SI X TO 12 | NCHES WAS
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LESS THAN 1.3 PPM THEN THE CONCENTRATI ON AT 12 TO 24 | NCHES WAS ASSUMED
TO BE BDL. FIGURE 1 SHOWS THE LOCATI ON OF THE SAMPLI NG PO NTS AND TABLE
4 PRESENTS THE MEASURED CONCENTRATI ONS AND THE ESTI MATED COWVPOSI TE
AVERACGE.

CONCENTRATI ONS | N THE PROPOSED TREATMENT AREA WERE ASSUMED TO BE 100 PPM
IN THE UPPER 12 | NCHES AND 10 PPM AT 12 TO 24 | NCHES BASED ON MODELI NG
RESULTS. (SEE THE MEMORANDUM " CONCEPTUAL PLAN FOR FI NAL SITE

REMEDI ATI ON'). THE COVPOSI TE CONCENTRATI ONS FOR THE THREE AREAS IS 16
PPM AND FOR THE OVERALL SITE IS 7.6 PPM FOR CARClI NOGENI C PAH.

SI TE DEVELOPMENT

MOST OF THE SO L CRI TERI A REVOLVE AROUND THE | SSUE OF THE FUTURE USE OF
THE SITE. THE PRP'S ARE PURSUI NG | NSTI TUTI ONAL CONTROLS WHI CH WOULD
PRECLUDE THE USE OF THE SI TE AS A RESI DENTI AL DEVELOPMENT. THE ACTI ON
LEVELS, THEREFORE CONSI DER BOTH UNRESTRI CTED RESI DENTI AL DEVELOPMENT AND
RESTRI CTED SI TE ACCESS (SUCH AS AN | NDUSTRI AL PARK OR PRESERVE LAND) .

THE SITE IN I TS CURRENT CONDI TION | S HEAVI LY VEGETATED W TH LESS THAN
FI VE PERCENT OF THE SI TE AREA HAVI NG LI TTLE OR NO GROUND COVER. THE
PROBABI LI TY OF EXTENSI VE RESI DENTI AL DEVELOPMENT ON THE PROPERTY | S
EXTREMELY LOW G VEN THE DEMOGRAPHI CS OF THE AREA. HOWEVER, |F
DEVELOPMENT VWERE TO OCCUR, EXTENSI VE EARTH MOVI NG WOULD BE REQUI RED TO
PROVI DE UTI LI TI ES, ROADS AND LANDSCAPI NG

[ NSTI TUTI ONAL CONTROLS THAT WOULD LI M T RESI DENTI AL DEVELOPMENT COULD

I NCLUDE A NOTICE I N THE PROPERTY DEED OR A RESTRI CTlI VE COVENANT. A
PROPOSED RESTRI CTlI VE COVENANT | S | NCLUDED AS ATTACHMENT A TO THI S MEMO.
HOAEVER, AMAX AND THE BROWN FOUNDATI ON ARE NOT IN A POSI TION AT THI S

TI ME TO GUARANTEE RESTRI CTED USE OF THE SI TE UNTIL THE CURRENT PROPERTY



1

OWNERS/ LI ENHOLDERS G VE THEI R PERM SSI ON TO THI S ARRANGEMENT.  AMAX AND
THE BROWN FOUNDATI ON ARE PREPARED TO MAKE THE APPROPRI ATE CONTACTS TO
RESTRI CT THE FUTURE USE OF THE SI TE UPON CONCEPTUAL APPROVAL BY USEPA
AND FDER. VARI OQUS S| TE DEVELOPMENT SCENARI OS WERE CONSI DERED | N
DEVELOPI NG THI S MEMORANDUM  THESE | NCLUDE:

SCENARI O 1: | NDUSTRI AL ADULT

THI' S SCENARI O CONSI DERS AN ADULT WHO | NADVERTENTLY | NGESTS 5.0 MG OF
SO L FROM THE SI TE ONCE EVERY 30 DAYS ALL YEAR FOR 35 YEARS DURI NG
ADULTHOOD (ACES 25 TO 60 YEARS). THI'S ADULT HAS AN AVERAGE VEI GHT OF
70 KG DURI NG THE EXPOSURE AND HAS A LI FE EXPECTANCY OF 70 YEARS.

SCENARI O 2:  NEI GHBORHOOD CHI LD

THI' S SCENARI O CONSI DERS A CHI LD WHO | NADVERTENTLY | NGESTS 50. 0 MG OF
SO L FROM THE SI TE ONCE EVERY 30 DAYS ALL YEAR FOR FI VE YEARS DURI NG
CHI LDHOOD (AGES 6 TO 11 YEARS). THI'S CHI LD HAS AN AVERAGE WEI CHT COF
30 KG DURI NG THE EXPOSURE PERI OD AND HAS A LI FE EXPECTANCY OF 70 YEARS.
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SCENARI O 3: RESI DENTI AL PERSON

THI' S SCENARI O CONSI DERS A PERSON WHO LI VES ON THE PROPERTY AND HAS A

LI FE EXPECTANCY OF 70 YEARS. FOR THE FI VE- YEAR PERI OD FROM AGES ONE TO
SI X YEARS, THI' S PERSON | NADVERTENTLY | NGESTS 100.0 MG OF SO L FROM THE
SI TE EVERY THI RD DAY AND HAS AN AVERAGE WEI GHT OF 15 KG DURI NG THE

PERI OD OF EXPOSURE. FOR THE FI VE- YEAR PERI OD FROM AGES SI X TO 11 YEARS,
THI' S PERSON | NADVERTENTLY | NGESTS 50.0 MG CF SO L FROM THE SI TE EVERY
THI RD DAY AND HAS AN AVERAGE WEI GHT OF 30 KG DURI NG THE PERI OD OF
EXPOSURE. FOR THE 59- YEAR PERI OD FROM AGES 11 TO 70 YEARS, TH S PERSON
| NADVERTENTLY | NGESTS 5.0 MG OF SO L FROM THE SI TE EVERY THI RD DAY AND
HAS AN AVERAGE WEI GHT OF 70 KG DURI NG THE PERI OD OF EXPOSURE.

THE WEI GHT AND SO L | NGESTI ON FACTORS ARE BASED ON RECENTLY PUBLI SHED
DATA (12,13). NO SPECIFIC CRI TERI A ARE AVAI LABLE IN TERM5 OF THE
FREQUENCY OF EXPOSURE. DUE TO THE RELATI VE | NACCESSI BILITY OF THE SITE
AND THE | MPROVED HYG ENE OF ADULTS, THE FREQUENCY OF EXPOSURE FOR THE
NEI GHBORHOOD AND | NDUSTRI AL SETTI NG | S REASONABLE. THI'S FREQUENCY | S

| NCREASED BY AN ORDER OF MAGNI TUDE (10 TIMES A MONTH) FOR THE

RESI DENTI AL SETTING. THI' S ALSO | S REASONABLE I N LI GHT OF THE
CONSERVATI VE LI FETI ME (0-70 YEARS) WHI CH THE ASSESSMENT SPANS, AND
CONSI DERATI ONS RELATED TO

- | NCLEMENT WEATHER
- CLOSE SUPERVI SI ON OF YOUNG CHI LDREN, AND
- TIME SPENT AWAY FROM THE HOVE (AT SCHOOL, WORK, ETC.).

SUMVARY: LI M TED EXPOSURE CURRENTLY EXI STS DUE TO CONTACT W TH EXPOSED
SURFACE SO L. THE PROBABI LI TY OF RESI DENTI AL DEVELOPMENT | S EXTREMELY
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LOW I N THE FORESEEABLE FUTURE. | NSTI TUTI ONAL CONTROLS RESTRI CTI NG
ACCESS ARE FEASI BLE.

Rl SK LEVELS

A MAJOR CONSI DERATI ON I N ESTABLI SHI NG ACTI ON LEVELS IS THE APPROPRI ATE
LEVEL OF RISK. CERCLA GUI DANCE RECOMMENDS RI SK LEVELS WHI CH RANGE
BETWEEN 10-4 TO 10-7. GENERALLY, A LEVEL OF 10-5 TO 10-6 IS CONSI DERED
APPROPRI ATE FOR PROTECTI ON OF HUMAN HEALTH. THE LOWER RISK (10-6) IS
APPROPRI ATE | N | NSTANCES WHERE THE SI TE CONDI TI ONS REPRESENT A
SUBSTANTI AL AND | MVEDI ATE THREAT TO HUMAN HEALTH AND THE ENVI RONMENT.
THE 10-5 RI SK IS APPROPRI ATE FOR SI TUATI ONS SUCH AS LI VE OAK WHERE THE
PROBABI LITY OF RISK IS LOWAND IS DRI VEN BY CONSERVATI VE MODELI NG
ASSUMPTI ONS AND FUTURE LAND USE CONSI DERATI ONS.

SO L | NGESTI ON

THE RI SK ASSESSMENT REPORT PROVI DED AN ESTI MATE OF RI SK FOR THE SI TE
BASED ON A NUMBER OF HI GHLY CONSERVATI VE ASSUMPTI ONS AND CONCLUDED THAT
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THE BASELI NE RI SK ASSCCI ATED W TH THE CURRENT CONDI TI ONS ( ASSUM NG WASTE
REMOVAL TO 1000 PPM OF TOTAL CREOCSOTE CONSTI TUENTS) WAS ACCEPTABLE.

THI S ASSESSMENT |'S REVI SI TED TO EVALUATE RI SK THE ASSOCI ATED W TH BOTH

| NDUSTRI AL AND RESI DENTI AL DEVELOPMENT. | MPORTANT ASSUMPTI ONS MADE | N
THI S ASSESSMENT | NCLUDE:

THE POTENCY OF FACTOR FOR BENZO( A) PYRENE: THE " SUPERFUND PUBLI C HEALTH
EVALUATI ON MANUAL", (1) CONSERVATI VELY ESTI MATES A CANCER POTENCY FACTOR
(CPF) FOR BENZO(A) PYRENE OF 11.5 (MJ KG DAY)-1. |CF CLEMENTS (THE SAME
CONTRACTOR WHI CH PREPARED THE ABOVE GUI DANCE MANUAL) HAS COMPLETED A
RECENT EVALUATI ON OF EXI STI NG DATA AND THE APPLI CATI ON OF A Bl OLOG CALLY
BASED DOSE RESPONSE TO EVALUATE THE POTENCY OF BENZO(A) PYRENE; (2) THI'S
EVALUATI ON HAS ESTABLI SHED THE POTENCY OF BENZO( A) PYRENE AS 5. 74

(M& KG DAY)-1. TH'S ASSESSMENT |'S PROVI DED AS ATTACHVENT B TO THI' S
MEMORANDUM

THE RELATI VE POTENCY OF THE SUSPECTED CARCI NOGENS: THE EXI STI NG SI TE
DATABASE WAS REVI EMED TO EVALUATE THE RELATI VE RATI OS OF THE

CARCI NOGENI C PAH.  THE DATA BASE | NCLUDED THE SO L DATA ON THE PLANT
AREA AND FORMER WOOD STORAGE AREA SUMMVARI ZED I N TABLE 4. THE DATA BASE
| NDI CATES THE AVERAGE RELATI VE PROPORTI ONS OF THE CARCI NOGENI C PAH ARE:

RELATI VE % OF CPF

COVPOUND TOTAL CARCI NOGENS  (M& KGE DAY) -1
BENZQ( A) PYRENE 11. 54% 5.74
BENZQ( A) ANTHRACENE 8.71% 0. 8323
BENZQ( B) FLUORANTHENE 49. 43% 0. 8036
CHRYSENE 18. 52% 0. 0253
DI BENZO( A, H) ANTHRACENE 3.56% 6.3714
| NDENQ( 1, 2, 3- CD) PYRENE 8.23% 1. 3317.



SHOWN ABOVE IS THE CANCER POTENCY FACTOR CALCULATED BY | CF CLEMENS FOR
THE OTHER CARCI NOGENS. THE RELATI VE DI STRI BUTI ON OF THE CARCI NOGENS AND
THEI R CANCER POTENCY FACTOR WAS USED | N MODELI NG RI SKS ASSOCI ATED W TH
SO L I NGESTI ON. THE CUMULATI VE CANCER POTENCY FACTOR BASED ON THE
RELATI VE DI STRI BUTI ON OF THE CARCI NOGENS | S 1.4713.

MATRI X/ AVAI LABI LI TY EFFECTS: THE BI OACCUMULATI ON OF THE PAH COMPOUNDS
'S STRONGLY RELATED TO THE SO L MATRI X CONTAI NI NG THE COVPOUNDS. LOW
LEVELS OF COMPOUNDS SORBED ONTO SO L CANNOT BE READI LY ACCUMJULATED BY
THE BODY. A MATRI X FACTOR OF 0.3 IS USED IN THI S ASSESSMENT AND | S
CONSI STENT W TH THE VALUE USED BY THE CDC | N EVALUATI NG ACTI ON LEVELS
FOR DI OXI N CONTAM NATED SOl L.

DEGRADATI ON FACTORS: A HALF-LIFE OF 0.5 YEARS WAS USED TO MODEL THE
PHOTOCHEM CAL AND BI OLOG CAL DEGRADATI ON OF THE CARCI NOGENS.  ATTACHMENT
C PRESENTS A DATABASE WHI CH SHOAS THESE CARCI NOGENS GENERALLY HAVE HALF
LI VES LESS THAN 0.5 YEARS. FIGURE 1 PRESENTS THE MAXI MUM RANGE
ASSCOCI ATED W TH THE 95 PERCENT CONFI DENCE | NTERVAL FOR THE ATTACHED DATA
1
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BASE. THE HALF YEAR ASSUMPTION | S THE MAXI MUM VALUE FOR ANY OF THE
CARCI NOGENI C COMPOUNDS EVALUATED.

RELATI VE RI SK

THE RELATI VE RI SK ASSCCI ATED W TH THE RESI DUALS REMAI NI NG ON THE PLANT
SI TE AFTER COVPLETI ON OF THE PROPOSED REMEDY WAS CALCULATED FOR EACH OF
THE RELEVANT AREAS AS WELL AS FOR THE SITE AS A WHOLE. TABLE 5 PRESENTS
THE AVERACGE CONCENTRATI ON ASSCCI ATED W TH EACH AREA (VEI GHT AVERAGED
OVER TWO FEET) AND THE ASSCCI ATED RI SK LEVEL W TH VARI OQUS EXPOSURE
SCENARI OS. THE TABLE SHOWS THAT THE RI SKS ASSOCI ATED W TH THE PROPOSED
REMEDY RANGE FROM 10-7 TO 10-10 FOR THE OVERALL SITE. TH S RISK IS
BASED ON THE COMPLETI ON OF THE PROPOSED REMEDY WHI CH | NCLUDES TREATI NG
THE CONTAM NATED SO LS DOWN TO A LEVEL OF 100 PPM TOTAL CARCI NOGENS.
ATTACHVENT D PROVI DES THE EQUATI ONS USED | N THESE CALCULATI ONS.

SUMVARY

THI' S REVI EW HAS EVALUATED A VARI ETY OF CONSI DERATI ONS WHI CH AFFECT SO L
ACTI ON LEVELS FOR THE LIVE OAK SITE. THE ACTI ON LEVELS HAVE CONSI DERED
BOTH AVERAGE S| TE CONCENTRATI ONS AS WELL AS MAXI MUM CONCENTRATI ONS FOR

I NDI VI DUAL AREAS.

THE PROPOSED MAXI MUM CONCENTRATI ONS FOR SURFI CAL SO LS I N ANY G VEN AREA
IS 100 PPM OF CARCI NOGENI C PAH. THI'S VALUE | S BASED ON WORK COMPLETED
BY THE CENTER FOR DI SEASE CONTROL ON THE RELATI VE POTENCY OF PAH

CARCI NOGENS AS COMPARED TO 2,3,7,8-TCDD. TH' S VALUE HAS BEEN USED AS AN
ACTI ON LEVEL AT OTHER PAH CONTAM NATED SI TES.

UNDER THE PROPOSED ACTI ON LEVELS, THE MAXI MUM CONCENTRATI ON CRI TERI A
WOULD BE APPLI ED TO THE TREATMENT AREA. THE REMAI NDER OF SURFI Cl AL



SO LS ON THE SI TE ARE WELL BELOW THE PROPOSED MAXI MUM CRI TERI A,  THE

RI SK LEVELS ON A SI TE AVERAGE BASI S FOLLOW NG TREATMENT TO 100 PPM WOULD
BE 10-7 FOR AN UNRESTRI CTED DEVELOPMENT SCENARI O AND 10-9 FOR A

RESTRI CTED DEVELOPMENT SCENARI O. THEREFORE, NO FURTHER ACTION | S
NECESSARY FOR SI TE SO LS BELOW 100 PPM CARCI NOGENI C PAH. | T SHOULD BE
NOTED THAT THE UNRESTRI CTED DEVELOPMENT SCENARI O ASSUMES THAT HOUSES ARE
CONSTRUCTED ON THE SI TE | MMEDI ATELY AFTER THE COWVPLETI ON OF THE PROPOSED
REMEDY AND THAT | NDI VI DUALS LI VE ON THE SI TE FROM BI RTH TO AGE 70.

Gl VEN THE DEMOGRAPHI CS OF THE AREA, THI'S SCENARI O | S HI GHLY UNLI KELY.
EVEN SO, THE ASSOCI ATED RI SK LEVELS ARE 10-7 WH CH DEMONSTRATES THE
PROPOSED REMEDY | S HI GHLY PROTECTI VE OF HUMAN HEALTH AND THE

ENVI RONMVENT.
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RETEC
REMEDI ATI ON
TECHNOLOG ES | NC

MARCH 23, 1988

DR. RUSSELL D. WALKER MR, TONY DEANGELO

FLORI DA DER US. EPA, REGON IV

2600 BLAI R STONE ROAD WASTE MANAGEMENT DI VI SI ON
TALLAHASSEE, FL 32399-2400 345 COURTLAND STREET

ATLANTA, GA 30365
DEAR DR. WALKER AND MR. DEANGELC

AT A MEETING I HAD WTH DR. WALKER ON MARCH 15, 1988, DR WALKER
REQUESTED THAT WE EXPLI CI TLY STATE THE ASSUMPTI ONS USED | N MODELI NG SO L
I NGESTI ON RI SKS PRESENTED I N MY MEMORANDUM TI TLED " ACTI ON LEVELS FOR THE
LI VE OAK SI TE", DATED FEBRUARY 17, 1988. THE FOLLOW NG ASSUMPTI ONS WERE
USED I N DEVELOPI NG THE RI SK FACTORS PRESENTED I N TABLE 5 OF THAT
MEMORANDUM

CARCI NOGENI C POTENCY 1.4713 (M& KG DAY) -1

FACTOR

AVERAGE SO L 55 PPM AND 7.6 PPM RESPECTI VELY FOR THE
CONCENTRATI ON AT TIME O THE TREATMENT AREA AND THE SI TE AREA BASED

ON A COWPOSI TE OF THE UPPER TWO FEET OF SO L

MATRI X FACTOR FOR SO L 0.3
I NGESTI ON



FREQUENCY OF | NGESTI ON ONCE EVERY THREE DAYS

DEGRADATI ON HALF- LI FE 0.5 YEARS
AMOUNT OF SO L 100 MG FOR AGES 0-5, 50 MG FOR AGES 6-11
| NGESTED/ EVENT AND 5 MG FOR AGES 11-70.

THE BASI S FOR THESE ASSUMPTI ONS WERE | DENTI FI ED I N THE MEMORANDUM
DR. WALKER REQUESTED THAT WE ALSO MODEL THE RESI DENTI AL EXPOSURE RI SKS
USI NG THE FOLLOW NG ASSUMPTI ONS:

AMOUNT OF SO L 100 MG FOR AGES 0-11 AND 25 MG FOR AGES
| NGESTED/ EVENT 11-70
DEGRADATI ON HALF- LI FE 0.5 YEARS, 1 YEAR AND 1.5 YEARS.

THESE RESULTS ARE PRESENTED | N TABLE 1. CHANG NG THE AMOUNT OF
SO L | NGESTED FROM AGES 6- 70 DOES NOT CHANGE THE RESULTS ORI Gl NALLY
PRESENTED | N TABLE 5. | NCREASI NG THE HALF- LI FE | NCREASES THE RI SK ONLY
1
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MARGI NALLY AND IS STILL WTHIN 10-6 FOR THE TREATMENT AREA AND 10-7 FOR

THE SITE AREA. THI S SENSITIVITY ANALYSI S DEMONSTRATES THAT A TREATMENT

GOAL OF 100 PPM OF CARCI NOGENI C PAH IS PROTECTI VE OF HUMAN HEALTH AND I S
AN APPROPRI ATE CRI TERI A FOR THE SI TE.

| T SHOULD BE NOTED THAT THE RI SK LEVELS PRESENTED I N TABLE 1 ARE
FOR UNRESTRI CTED SI TE DEVELOPMENT AND FOR SURFI Cl AL SO LS. THEREFORE,
THE REQUI REMENTS IN THE ROD WHI CH PERTAIN TGO (A) DEED RESTRI CTI ONS AND
(B) SO L COVER ON THE TREATMENT AREA ARE NOT NECESSARY COMPONENTS OF THE
FI NAL REMEDY.

I TRUST THE ABOVE | NFORMATI ON SATI SFACTORI LY ADDRESSES YOUR
QUESTI ON REGARDI NG THE PROPOSED ACTI ON LEVELS. SHOULD YOU REQUI RE ANY
FURTHER CLARI FI CATI ON PLEASE DO NOT HESI TATE TO Gl VE ME A CALL.

SI NCERELY,
JOHN RYAN
PRI NCI PAL

JR: CT.

RETEC

REMEDI ATI ON

TECHNOLOG ES | NC
MARCH 28, 1988

DR. RUSSELL WALKER
FLORI DA DER



1

2600 BLAI R STONE ROAD
TALLAHASSEE, FL 32399-2400

DEAR RUSS:

PURSUANT TO YOUR REQUEST, | HAVE CALCULATED THE EFFECTS OF CHANG NG
THE HALF-LI FE ON THE RI SK LEVELS ASSOCI ATED W TH SO L | NGESTI ON
PREVI QUSLY PRESENTED I N My MEMORANDUM DATED FEBRUARY 17, 1988. ASSUM NG
HALF- LI FE VALUES OF 5, 10, AND 20 YEARS, THE RESULTANT RI SK LEVELS FOR
UNRESTRI CTED RESI DENTI AL USE OF THE SI TE ARE:

RI SK LEVEL
HALF LI FE TREATMENT AREA SI TE AREA
( YEARS)
5 3.7 X 10-6 5.2 X 10-7
10 4.2 X 10-6 6.4 X 10-7
20 5.2 X 10-6 7.2 X 10-7
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ALL OTHER ASSUMPTI ONS USED | N CALCULATI NG THE RI SK LEVELS ARE THE
SAME AS THOSE PRESENTED | N MY MEMORANDUM DATED FEBRUARY 17, AND FURTHER
CLARI FIED I N My LETTER DATED MARCH 23, 1988. AS WE PREVI OUSLY
DI SCUSSED, IT IS RETEC S POSI TI ON THAT A HALF-LIFE OF 0.5 YEARS | S AN
APPROPRI ATE VALUE TO USE I N THI S EVALUATI ON.

THI' S EVALUATI ON AND THE PREVI QUS DATA SUBM TTED | NDI CATE THAT THE
Rl SKS ASSCCI ATED W TH AN ACTI ON LEVEL OF 100 PPM CARClI NOGENI C PAH FOR
SURFICIAL SO LS IS WTH N THE 10-6 RANGE FOR THE TREATMENT AREA AND 10-7
FOR THE OVERALL SI TE AS PREVI OQUSLY REPORTED. | T SHOULD BE NOTED THAT
THESE RI SKS ARE BASED ON THE EXTREMELY CONSERVATI VE ASSUMPTI ON THAT THE
SI TE WOULD BE USED FOR UNRESTRI CTED RESI DENTI AL DEVELOPMENT AND THAT
SUCH DEVELOPMENT WOULD OCCUR | MVEDI ATELY AFTER TREATMENT OF THE
CONTAM NATED SO LS | S COWLETED. THE PROPOSED ACTI ON LEVELS ARE
CONSERVATI VELY LOW AND ARE PROTECTI VE OF HUMAN HEALTH AND THE
ENVI RONMVENT.

PLEASE LET ME KNOW | F YOU HAVE ANY ADDI TI ONAL QUESTI ONS.

BEST REGARDS,

JOHN RYAN
PRI NCI PAL
JR CT
CC. T. DEANGELO
K. BURKE
K. PAULSEN
S. HUGENBERG
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J. RODES.

Bl OREMEDI ATI ON OF CONTAM NATI ON BY HEAVY ORGANI CS
AT A WOOD PRESERVI NG PLANT SI TE

RONALD J. LI NKENHEI L
REMEDI ATI ON TECHNOLOG ES, | NC.
FORT COLLI NS, COLORADO

THOVAS J. PATNODE
GLACI ER PARK COMPANY
SEATTLE, WASHI NGTON

ABSTRACT
ON- SI TE TREATMENT WAS CHOSEN AS THE CLOSURE ALTERNATI VE FOR A

CRECSOTE | MPOUNDMENT AT A SUPERFUND SI TE | N M NNESOTA.  THI S ALTERNATI VE
WAS | DENTI FI ED I N THE FEASI BI LI TY STUDY AS THE MOST COST EFFECTI VE
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SOURCE CONTROL MEASURE FOR THE SI TE. THE EFFECTI VENESS OF USI NG LAND
TREATMENT TECHNOLOGY TO DETOXI FY CONTAM NATED SO LS AT THE SI TE WAS
DEMONSTRATED | N PI LOT SCALE STUDI ES. RESULTS OF THESE STUDI ES WERE USED
TO DEVELOP DESI GN CRI TERIA FOR A FULL SCALE TREATMENT FACI LI TY.

A LI NED 3- ACRE TREATMENT FACI LI TY WAS CONSTRUCTED I N 1985 TO TREAT
10,000 C. Y. OF CONTAM NATED SO LS AND SLUDGES FROM THE CREOSOTE
| MPOUNDMENT. THE FACI LI TY HAS BEEN SUCCESSFULLY OPERATED BY RETEC SI NCE
1986 ACHI EVI NG GREATER THAN 90 PERCENT REDUCTI ON OF POLYNUCLEAR AROVATI C
HYDROCARBONS ( PNAS) DURI NG THE FI RST YEAR OF OPERATION. THI S PAPER
SUMVARI ZES RESULTS FROM THE FI RST YEAR OF TREATMENT AND DEMONSTRATES THE
EFFECTI VENESS OF THE FULL SCALE SYSTEM  ASPECTS OF CONSTRUCTI ON AND
START-UP OF THE FULL SCALE FACI LITY ARE ALSO REVI EVED.

| NTRODUCTI ON

WASTEWATERS FROM A CREOSOTE WOOD PRESERVI NG OPERATI ON HAVE BEEN
SENT TO A SHALLOW UNLI NED SURFACE | MPOUNDMENT FOR DI SPOSAL SI NCE THE
1930'S. THE DI SCHARGE OF WASTEWATER TO THE DI SPOSAL POND GENERATED A
SLUDGE WHICH | S A LI STED HAZARDOUS WASTE UNDER THE RESOURCE CONSERVATI ON
AND RECOVERY ACT (RCRA). DUE TO GROUNDWATER CONTAM NATI ON OF THE
SHALLOW AQUI FER AT THE SI TE BY PNAS, THE STATE OF M NNESOTA NOM NATED
THE SI TE FOR LI STING ON THE SUPERFUND NATI ONAL PRI ORI TIES LI ST IN 1982.
SI NCE 1982 NUMEROUS REMEDI AL | NVESTI GATI ON ACTI VI TI ES HAVE BEEN
UNDERTAKEN TO DETERM NE THE NATURE AND EXTENT OF CONTAM NATI ON AT THE
SITE. BASED ON THE RESULTS OF THESE STUDI ES AND EXTENSI VE NEGOTI ATI ONS,
THE M NNESOTA POLLUTI ON CONTROL ACENCY (MPCA), THE U.S. ENVI RONMENTAL
PROTECTI ON AGENCY (EPA), AND THE OWNER OF THE FACI LI TY SI GNED A CONSENT
ORDER I N MARCH 1985 SPECI FYI NG ACTI ONS TO BE TAKEN AT THE SI TE.

I N GENERAL TERMS, THE REMEDI AL ACTI ONS SELECTED BY THE MPCA AND EPA



I NVOLVE A COMBI NATI ON OF OFF-SI TE CONTROL MEASURES AND SOURCE CONTROL
MEASURES. THE OFF-SI TE CONTROLS | NVOLVE A SERIES OF GRADI ENT CONTRCL
VELLS TO CAPTURE CONTAM NATED GROUND WATER. THE SOURCE CONTROL MEASURES
I NCLUDE ON-SI TE Bl OLOG CAL TREATMENT OF THE SLUDGES AND CONTAM NATED

SO LS AND CAPPI NG OF RESI DUAL CONTAM NANTS LOCATED AT DEPTHS GREATER
THAN 5 FEET. COSTS FOR ON-SI TE TREATMENT AND CAPPI NG WERE ESTI MATED TO
BE $59/ TON.

PI LOT SCALE STUDI ES

BEFORE THE ON- SI TE TREATMENT ALTERNATI VE WAS | MPLEMENTED, BENCH
SCALE AND PI LOT SCALE STUDI ES WERE CONDUCTED TO DEFI NE OPERATI NG AND
DESI GN PARAMETERS FOR THE FULL SCALE FACI LI TY. SEVERAL PERFORMANCE,
OPERATI NG, AND DESI GN PARAMETERS WERE EVALUATED I N THE LAND TREATMENT
STUDI ES. THESE | NCLUDED:

- SO L CHARACTERI STI CS;
- CLI MATE;
- TREATMENT SUPPLEMENTS;
1
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- REDUCTI ON OF GROSS ORGANI CS AND PAH COMPOUNDS;
- TOXICI TY REDUCTI ON,;

- EFFECT OF INITI AL LOADI NG RATE;

- EFFECT OF REAPPLI CATI ON;

THREE DI FFERENT LOADI NG RATES WERE EVALUATED I N THE TEST PLOT
STUDI ES: 2 PERCENT, 5 PERCENT, AND 10 PERCENT BE HYDROCARBONS. THE
SO LS USED I N THE PI LOT STUDY CONSI STED OF A FI NE SAND WHI CH WAS
COLLECTED FROM THE UPPER 2 FEET OF THE RCRA | MPOUNDMENT. THE SO L WAS
CONTAM NATED W TH CREOSOTE CONSTI TUENTS CONSI STI NG PRI MARI LY OF PNA
COVPOUNDS. TOTAL PNAS IN THE SO L RANGED FROM 1000 TO 10, 000 PPM AND
BE HYDROCARBONS | N THE CONTAM NATED SO L RANGED FROM APPROXI MATELY 2 TO
10 PERCENT BY WEI GHT.

BECAUSE THE NATURAL SO LS ARE FI NE SANDS AND EXTREMELY PERMEABLE,
I T WAS DECI DED THAT THE FULL SCALE SYSTEM WOULD | NCLUDE A LI NER AND
LEACHATE COLLECTI ON SYSTEM TO PREVENT POSSI BLE LEACHATE BREAK THROUGH.
TO SI MULATE THE PROPOSED FULL SCALE CONDI TI ONS, THE PI LOT STUDI ES
CONSI STED OF FI VE LI NED, 50 FOOT SQUARE TEST PLOTS W TH LEACHATE
COLLECTION. THE STUDI ES VWERE DESI GNED TO MAI NTAIN SO L CONDI TI ONS WHI CH
PROMOTE THE DEGRADATI ON OF HYDROCARBONS. THESE CONDI TI ONS | NCLUDED:

- MAINTAIN A PH OF 6.0 TO 7.0 IN THE SO L TREATMENT ZONE;

- MAINTAIN SO L CARBON TO NI TROGEN RATI OS BETWEEN 50:1 AND 25: 1,
AND

- MAINTAIN SO L MJ STURE NEAR FI ELD CAPACI TY.

HYDROCARBON LOSSES | N THE TEST PLOTS WERE MEASURED USI NG BENZENE AS
THE EXTRACTI ON SOLVENT. THE ANALYSI S OF BE HYDROCARBONS PROVI DES A



GENERAL PARAMETER WHICH | S VELL SUI TED TO WASTES CONTAI NI NG HI GH
MOLECULAR WVEI GHT AROVATI CS SUCH AS CRECSOTE WASTES. REDUCTI ONS COF BE
HYDROCARBONS WERE FAIRLY SIM LAR BETWEEN ALL THE FI ELD PLOTS. AVERAGE
REMOVALS FOR ALL FI ELD PLOTS OVER FOUR MONTHS VWERE APPROXI MATELY 40%
W TH A CORRESPONDI NG FI RST ORDER KI NETI C CONSTANT (K) OF 0. 004/ DAY.

THE REDUCTI ON OF PNA CONSTI TUENTS WAS MONI TORED BY MEASURI NG
DECREASES IN 16 PNA COVPOUNDS. THE FOLLOW NG COVMPOUNDS WERE MONI TORED
IN THE TEST PLOTS:

2 RI NGS 3 RINGS 4, 5, AND 6 RI NGS

NAPHTHALENE FLUORENE FLUORANTHENE

ACENAPHTHYLENE PHENANTHRENE PYRENE

ACENAPHTHENE ANTHRACENE BENZQ( A) ANTHRACENE
CHRYSENE

BENZQ( J) FLUORANTHENE
BENZQ( K) FLUORANTHENE
BENZQO( A) PYRENE
1
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DI BENZO( A, H) ANTHRACENE
BENZQ( G, H, | ) PERYLENE
| NDENQO( 1, 2, 3, C, D) PYRENE.

GREATER THAN 62 PERCENT REMOVALS OF PAHS WERE ACHI EVED I N ALL THE
TEST PLOTS AND LABORATORY REACTORS OVER A FOUR MONTH PERI OD. PAH
REMOVALS FOR EACH RI NG CLASS ARE SHOWN BELOW

2 RI NG PAH: 80- 90 PERCENT
3 RI NG PAH: 82- 93 PERCENT
4+ RING PAH. 21-60 PERCENT
TOTAL PAH: 62- 80 PERCENT.

TABLE 1 SUMVARI ZES FI RST ORDER RATE CONSTANTS AND HALF- LI FE DATA
FOR BE HYDROCARBONS AND PNA COMPOUNDS FOR THE 5 AND 10 PERCENT BE
HYDROCARBON TEST PLOTS. W TH THE EXCEPTI ON OF THE 4 AND 5 RI NG PNAS,
THE TABLE SHOWS THAT THE KI NETI C VALUES ARE APPROXI MATELY EQUAL FOR THE
5 AND 10 PERCENT LOADI NG RATES. IN THE CASE OF THE 4 AND 5- RI NG
COVPOUNDS, THE 5 PERCENT LOADI NG RATE RESULTED I N HI GHER KI NETI C RATES
FOR THESE COVPOUNDS AS COMPARED TO THE 10 PERCENT LOADI NG RATE. THI'S
DI FFERENCE MAY HAVE BEEN DUE TO MORE 2- RI NG AND 3- RI NG COMPOUNDS BEI NG
AVAI LABLE TO SO L BACTERI A AT THE 10 PERCENT LOADI NG RATE. THESE
COVPOUNDS MAY BE PREFERENTI ALLY DEGRADED BY SO L BACTERI A.

OPERATI NG AND DESI GN CRI TERI A

THE PI LOT SCALE STUDI ES WERE SUCCESSFUL | N DEVELOPI NG OPERATI NG AND
DESI GN CRI TERIA FOR A FULL SCALE SYSTEM THESE CRI TERI A ARE SUMVARI ZED
BELOW

- TREATMENT PERI OD CAN BE EXTENDED THROUGH OCTOBER



- SO L MO STURE SHOULD BE MAI NTAI NED NEAR FI ELD CAPACI TY
- SO L PH SHOULD BE MAI NTAI NED BETWEEN 6.0 AND 7.0

- SO L CARBON: Nl TROGEN RATI OS SHOULD BE MAI NTAI NED BETWEEN 25: 1
AND 50: 1

- FERTI LI ZER APPLI CATI ONS SHOULD BE COMPLETED I N SMALL FREQUENT
DOSES

- INITI AL BENZENE EXTRACTABLE HYDROCARBON CONTENTS OF 5 TO 10% ARE
FEASI BLE

- WASTE REAPPLI CATI ON SHOULD OCCUR AFTER I NI TI AL SO L
CONCENTRATI ONS HAVE BEEN EFFECTI VELY DEGRADED

- WASTE REAPPLI CATI ON RATES OF 2 TO 3 LB OF BENZENE EXTRACTABLE
PER CUBI C FOOT OF SO L PER 3 DEGRADATI ON MONTHS CAN BE
1
Order number 940620-103843- ROD -001-001
page 1289 set 4 with 100 of 100 itemns

EFFECTI VELY DEGRADED.

THE STUDI ES SUGGEST THAT ALL THE LOADI NG RATES TESTED ARE FEASI BLE.
FI RST ORDER RATE CONSTANTS WERE FAI RLY SI M LAR BETWEEN ALL THE TEST
PLOTS ALTHOUGH THE | NTERMEDI ATE LOADI NG RATE (5% BENZENE EXTRACTABLE
HYDROCARBONS) MAY DEMONSTRATE A SLI GHTLY HI GHER REMOVAL OF HI GH
MOLECULAR WVEEI GHT PAH COMPOUNDS. THE HI GHER LOADI NG RATES, HOWEVER,
SHOWED THE GREATEST MASS REMOVALS. THE SELECTI ON OF AN I NI TI AL LOADI NG
RATE SHOULD BALANCE ADDI TI ONAL LAND AREA REQUI REMENTS AGAI NST TI ME
REQUI REMENTS FOR COWPLETI NG THE TREATMENT PROCESS. MODERATE LOADI NG
RATES (5% W LL RESULT IN A FASTER DETOXI FI CATI ON WHEREAS HI GHER LOADI NG
RATES W LL DECREASE LAND AREA REQUI REMENTS.

CONSTRUCTI ON AND START-UP OF FULL SCALE SYSTEM

CONSTRUCTI ON OF THE FULL SCALE SYSTEM | NVOLVED PREPARATI ON OF A
TREATMENT AREA W THI N THE CONFI NES OF THE EXI STI NG RCRA | MPOUNDMENT
(FIGURE 1). THE TREATMENT AREA WAS CONSTRUCTED ON TOP OF THE
| MPOUNDMENT TO AVO D PERM TTI NG A NEW RCRA FACILITY. | F THE FACILITY
WAS LOCATED OUTSI DE THE | MPOUNDMENT, THEN A PART B PERM T WOULD HAVE TO
BE OBTAI NED BEFORE THE TREATMENT FACI LI TY COULD BE CONSTRUCTED. BY
LOCATI NG THE TREATMENT AREA W THI N THE CONFI NES OF THE | MPOUNDMENT, THE
TREATMENT SYSTEM WAS CONSI DERED PART OF CLOSURE OF THE | MPOUNDMENT.
THI'S ENABLED US TO FAST TRACK THE CLEAN-UP AND AVO D THE DELAYS
ASSOCI ATED W TH PERM TTI NG A NEW RCRA UNIT.

THE PRI NCI PAL CONSTRUCTI ON ACTI VI TI ES AT THE SI TE | NVOLVED:

- PREPARATI ON OF A LI NED WASTE PI LE FOR TEMPORARY STORAGE OF THE
SLUDGE AND CONTAM NATED SO L.



- REMOVAL OF ALL STANDI NG WATER I N THE | MPOUNDMENT.

- EXCAVATI ON AND SEGREGATI ON OF THE SLUDGES FOR SUBSEQUENT
FREE O L RECOVERY.

- EXCAVATI ON OF APPROXI MATELY 3-5 FEET OF "VI SIBLY" CONTAM NATED
SO L FROM THE | MPOUNDMENT AND SUBSEQUENT STORAGE | N THE LI NED
WASTE PI LE.

- STABI LI ZATION OF THE BOTTOM OF THE | MPOUNDVENT AS A BASE FOR
THE TREATMENT AREA.

- CONSTRUCTI ON OF THE TREATMENT AREA | NCLUDI NG | NSTALLATI ON OF A
100 M. HDPE LI NER, A LEACHATE COLLECTI ON SYSTEM AND 4 FEET OF
CLEAN BACKFI LL.

- I NSTALLATI ON OF A SUMP FOR COLLECTI ON OF THE STORMATER AND
LEACHATE.
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- I NSTALLATI ON OF A CENTER PI VOT | RRI GATI ON SYSTEM

AS PREVI OQUSLY DI SCUSSED, A LI NED TREATMENT AREA WAS CONSTRUCTED
BECAUSE THE NATURAL SO LS AT THE SITE ARE H GHLY PERMEABLE. A CAP ALSO
WAS NEEDED FOR THE RESI DUAL CONTAM NANTS LEFT | N PLACE BELOW THE LI NER.
THEREFORE, THE TREATMENT AREA LI NER SERVES TWO FUNCTI ONS AT THE SI TE.
THE FI RST FUNCTION IS TO PROVI DE A BARRI ER TO LEACHATE FROM THE
TREATMENT AREA. THE SECOND FUNCTION IS TO PROVI DE A CAP OVER THE
RESI DUAL CONTAM NANTS THAT WERE LEFT | N PLACE.

THE TREATMENT AREA WAS CONSTRUCTED ON TOP OF THE EXI STI NG WASTE
WATER DI SPOSAL POND AFTER ALL CONTAM NATED MATERI ALS WERE REMOVED. THE
SURFACE AREA FOR TREATMENT | S APPROXI MATELY 125, 000 SQUARE FEET.

CONTAI NVENT BERM5S WTH 3 TO 1 SLOPES ENCLOSE THE TREATMENT AREA AND
PREVENT SURFACE RUN OFF FROM LEAVI NG THE SI TE.

THE TREATMENT AREA |S LINED WTH A 100 M L HDPE MEMBRANE ( FlI GURE
2). THE BASE COF THE LI NER SLOPES 0.5 PERCENT TO THE SOUTH AND WEST. A

SUWP WTH A 50,000 GALLON CAPACI TY IS LOCATED I N THE SOUTHWEST CORNER OF

THE TREATMENT AREA. A LAYER OF SILTY SAND BALLAST 18 | NCHES THI CK WAS
PLACED ON TOP OF THE TREATMENT AREA LINER. A 6 | NCH GRAVEL LAYER WAS
PLACED ON TOP OF THE BALLAST. THI S LAYER SERVES AS A LEACHATE

COLLECTI ON SYSTEM AND AS A MARKI NG LAYER FOR LAND TREATMENT OPERATI ONS.

THE LEACHATE COLLECTI ON SYSTEM | NCLUDES 2 FOOT W DE LEACHATE

COLLECTI ON DRAI NS AT 100 FOOT CENTERS (FI GURE 2). THE DRAINS ARE FI LLED

W TH GRAVEL AND PERFORATED PI PE TO CARRY LEACHATE FROM THE COLLECTI ON

SYSTEM TO THE SUMP. THE DRAI NS WERE WRAPPED I N FI LTER FABRI C TO PREVENT
CLOGE NG  TWO FEET OF UNCONTAM NATED SAND WAS PLACED ABOVE THE LEACHATE
COLLECTI ON SYSTEM  THI' S LAYER OF SAND SERVES AS AN I NI TIAL M XI NG LAYER

FOR THE CONTAM NATED SO LS AND IS THE TREATMENT ZONE FOR THE FULL SCALE



SYSTEM

WATER I N THE LEACHATE COLLECTI ON SUMP | S DI SCHARGED BY GRAVI TY FLOW
TO A MANHOLE AND | S AUTOVATI CALLY PUMPED VIA A LIFT STATION TO A 117, 000
GALLON STORAGE TANK. WATER I N THE STORAGE TANK IS RECYCLED BACK TO THE
TREATMENT AREA VI A A SPRAY | RRI GATI ON SYSTEM  WATER I N EXCESS OF
| RRI GATI ON REQUI REMENTS | S DI SCHARGED TO THE MUNI CI PAL WASTEWATER
TREATMENT PLANT.

CONSTRUCTI ON OF THE WASTE PI LE AND TREATMENT AREA WAS COWPLETED I N
OCTOBER 1985. I N LATE APRIL 1986, A CENTER PI VOT | RRI GATI ON SYSTEM WAS
| NSTALLED AND 120 TONS OF MANURE WERE SPREAD | N THE TREATMENT AREA.
MANURE LOADI NG RATES WERE BASED ON ACHI EVI NG A CARBON: Nl TROGEN RATI O OF
50:1. I N ADDI TION TO NI TROGEN, THE MANURE PROVI DES ORGANI C MATTER WHI CH
ENHANCES ABSCORPTI ON OF THE HAZARDOUS WASTE CONSTI TUENTS.

IN MAY 1986, A 3 INCH LI FT OF CONTAM NATED SO L WAS APPLI ED TO THE
TREATMENT AREA. THE TARGET LOADI NG RATE FOR START- UP WAS A BE
HYDROCARBON CONCENTRATI ON OF 5 PERCENT. THE SO L WAS M XED ( ROTOTI LLED)
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W TH 3 | NCHES OF NATIVE SO L TO ACH EVE A TREATMENT DEPTH OF 6 | NCHES.
THI' S APPLI CATI ON | NVOLVED APPROXI MATELY 1200 CUBI C YARDS OF SLUDGE AND
CONTAM NATED SO L. TABLE 2 SUMMARI ZES START- UP DATA FOR THE FULL SCALE
FACI LI TY.

THE TREATMENT AREA IS | RRI GATED ALMOST DAILY DUE TO DRY WEATHER
DURI NG THE SUMMER MONTHS. | RRI GATI ON NEEDS ARE DETERM NED FROM SO L
TENSI OMETER READI NGS, SO L MO STURE ANALYSES, AND PRECI PI TATI ON AND
EVAPORATI ON RECORDS.  TYPI CAL | RRI GATI ON RATES RANGE FROM 1/4 | NCH TO
3/8 I NCH PER APPLI CATION. THI S APPLI CATI ON RATE KEEPS THE SO LS IN THE
CULTI VATI ON ZONE MO ST W THOUT SATURATING SO LS IN THE LONER TREATMENT
ZONE. MAINTAI NI NG SO L MO STURE NEAR FI ELD CAPACI TY WAS DETERM NED TO
BE A KEY OPERATI NG PARAMETER I N THE PI LOT SCALE STUDI ES.

PERFORMANCE OF THE FULL SCALE FACILITY

BENZENE EXTRACTABLE (BE) HYDROCARBONS AND 16 POLYNUCLEAR AROVATI C
(PNA) COVPOUNDS ARE BEI NG MONI TORED TO EVALUATE THE PERFORMANCE OF THE
FACILITY. FIGURE 3 SHOANS THE BE HYDROCARBON CONCENTRATI ONS MEASURED | N
THE ZONE OF | NCORPORATI ON (ZOl') DURI NG THE FI RST YEAR OF TREATMENT. BE
HYDROCARBON CONCENTRATI ONS DECREASED APPROXI MATELY 60 PERCENT OVER THE
FI RST YEAR OF OPERATION. MOST OF THE DECREASE OCCURRED DURI NG THE FI RST
120 DAYS (MAY THROUGH SEPTEMBER). LI TTLE DECREASE | N BE HYDROCARBON
CONCENTRATI ONS WAS OBSERVED DURI NG THE FALL AND W NTER MONTHS.

FI GURES 4 AND 5 SHOW PNA CONCENTRATI ONS MEASURED | N THE TREATMENT
FACI LI TY DURI NG THE FI RST YEAR OF TREATMENT. FI GURE 4 SUMVARI ZES DATA
FOR 2-RING AND 3-RI NG PNAS. FlI GURE 5 SUMVARI ZES DATA FOR THE 4- RI NG AND
5- RI NG COMPOUNDS. GREATER THAN 95 PERCENT REDUCTI ONS | N CONCENTRATI ON
WERE OBTAINED FOR THE 2 AND 3 RING PNAS. GREATER THAN 70 PERCENT OF THE
4- RI NG AND 5- RI NG PNA COVPOUNDS WERE DEGRADED DURI NG THE FI RST YEAR OF
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OPERATI ON.

W TH THE EXCEPTI ON OF ANTHRACENE, ALL THE 2- RI NG AND 3- Rl NG
COVPOUNDS WERE DEGRADED BELOW OR NEAR DETECTI ON LIM TS AFTER 90 DAYS OF
TREATMENT. GREATER THAN 92 PERCENT OF THE ANTHRACENE PRESENT | N THE
WASTE WAS DEGRADED DURI NG THE FI RST 90 DAYS OF TREATMENT. SIM LARLY,
MOST OF THE 4 AND 5 RING REMOVALS OCCURRED DURI NG THE FI RST 90 DAYS OF
TREATMENT. TH S WAS EXPECTED BECAUSE THE WARMEST WEATHER OCCURRED
DURI NG THI S PERI OD.

TABLE 3 SHOWS AVERAGE PNA REMOVALS MEASURED I N THE PI LOT SCALE
STUDI ES AND COMPARES THEM W TH THE FULL SCALE REMOVAL EFFI Cl ENCI ES.
FULL SCALE REMOVAL EFFI Cl ENCI ES VWERE HI GHER THAN TEST PLOT REMOVAL
EFFI Cl ENCI ES FOR EVERY PNA RI NG CLASS AND BE HYDROCARBONS. HOWEVER, | T
MUST BE NOTED THAT THE FULL SCALE FACI LI TY OPERATED FOR 360 DAYS
COVPARED TO ONLY 126 DAYS FOR THE TEST PLOT UNITS. TABLE 3 ALSO
PRESENTS AVERAGE HALF- LI FE DATA FOR BOTH THE TEST PLOTS AND THE FULL
SCALE UNIT. FULL SCALE HALF- LI VES WERE CONSI STENTLY I N THE LOW END OF
THE RANGE OF HALF-LIVES REPORTED FOR THE TEST PLOT UNI TS.
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I N SUMVARY, THE RATE AND AMOUNT OF PNA DEGRADATI ON | S PROPORTI ONAL
TO THE NUMBER OF RI NGS CONTAI NED BY THE PNA COMPOUNDS (FI GURE 6). THE
2-RI NG AND 3- RI NG PNAS DEGRADED MOST RAPIDLY. THE 4-RI NG AND 5- Rl NG
PNAS DEGRADED AT SLOWER RATES, HOWEVER, THESE COVPOUNDS ARE STRONGLY
ADSORBED TO SO LS AND ARE | MMOBI LI ZED I N THE TREATMENT ZONE OF THE
FACI LI TY. TABLE 4 SUMVARI ZES WATER QUALI TY DATA FOR THE LEACHATE
COLLECTI ON SYSTEM OF THE FACILITY. ONLY ACENAPHTHENE AND FLUORANTHENE
WERE DETECTED I N THE DRAI N TI LE WATER SAMPLES. CONCENTRATI ONS FOR THESE
TWO COMPOUNDS VERE NEAR ANALYTI CAL DETECTION LI M TS.

CONCLUSI ON

THE DATA DEVELOPED DURI NG THI S PROQIJECT HAS SHOWN THAT ON-SI TE
TREATMENT OF CREOSCOTE CONTAM NATED SO LS |'S FEASI BLE. BASED ON THE DATA
DEVELOPED I N PI LOT SCALE STUDI ES, A CONSERVATI VE DESI GN FOR A FULL SCALE
SYSTEM WAS DEVELOPED AND CONSTRUCTED. THE FULL SCALE UNIT HAS MATCHED
OR SURPASSED THE PERFORMANCE OF THE PI LOT SCALE UNI'T | N DEGRADI NG
CREOCSOTE ORGANI CS. THE ADVANTAGES OF ON-SI TE TREATMENT ARE THAT I T
REDUCES THE SOURCE OF CONTAM NANTS AT THE SITE IN A VERY COST EFFECTI VE
MANNER. I N ADDI TION, | T SATI SFI ES THE DEVELOPI NG PHI LOSOPHI CAL APPROACH
THAT EPA HAS TO ON-SI TE REMEDI ES AND | T REDUCES THE LI ABILITY OF THE
OWNER/ OPERATOR DUE TO OFF- SI TE DI SPOSAL.

ATTACHMVENT D

LETTER FROM DA RE NATURAL RESOURCES SURVEY

UNI TED STATE DEPARTMENT OF THE | NTERI OR
OFFI CE OF THE SECRETARY
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ER- 84/ 552 JUL 20, 1984

MR. GENE LUCERO, DI RECTOR

OFFI CE OF WASTE PROGRAMS ENFORCEMENT
ENVI RONMVENTAL PROTECTI ON AGENCY
WASHI NGTON, D.C. 20460

DEAR MR. LUCERO

PURSUANT TO YOUR REQUEST WE HAVE CONDUCTED A PRELI M NARY NATURAL
RESOURCES SURVEY AT THE BROWN WOOD PRESERVI NG SI TE, LIVE OAK, SUWANNEE
COUNTY, FLORI DA, TO DETERM NE WHETHER ANY NATURAL RESOURCES UNDER THE
TRUSTEESHI P OF THE SECRETARY OF THE | NTERI OR HAVE BEEN, ARE BEI NG, OR
HAVE THE POTENTI AL TO BE AFFECTED BY RELEASES OF HAZARDOUS SUBSTANCES AT
THE SI TE.

OUR SURVEY REVEALED THAT THERE ARE NO LANDS, M NERALS, WATERS, OR | NDI AN
RESOURCES UNDER | NTERIOR'S TRUSTEESHI P IN THE VICINITY OF THE SI TE.
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ALTHOUGH CERTAIN FI SH AND W LDLI FE, | NCLUDI NG ENDANGERED SPECI ES, UNDER
OUR TRUSTEESHI P I NHABI T THE VICINITY, THERE IS NO EVI DENCE OF DAMAGES TO
THESE RESOURCES AT THE SITE | TSELF. MOREOVER, THE PROBABI LI TY OF
OFF- S| TE DAMAGES | S REMOTE.
ACCORDI NGLY WE WOULD BE W LLI NG TO GRANT A RELEASE FROM CLAI M5 FOR
DAMAGES TO NATURAL RESOURCES UNDER THE TRUSTEESH P OF THE SECRETARY OF
THE | NTERI OR | N REGARD TO RELEASES OF HAZARDOUS SUBSTANCES AT THE BROWN
WOOD PRESERVI NG SI TE.

S| NCERELY,

BRUCE BLANCHARD, DI RECTOR
ENVI RONVENTAL PRQIECT REVI EW

CC.  JANET FARELLA.

ATTACHVENT E
TRANSCRI PTI ON RE THE PUBLI C MEETI NG ON OCTOBER 9, 1987

M NUTES OF THE PUBLI C MEETI NG

DATE: DECEMBER 09, 1987
LOCATI ON: LI VE OAK CI TY HALL, LIVE OAK, FLORI DA
TI ME: 2 TO5 PM

SUBJECT: THE PROPOSED REMEDY FOR THE BROWN WOOD PRESERVI NG
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NOTE:

DEANGELCO:

Order nunber

page 1294

JOE RODES:

DEANGELCO:

NATI ONAL PRI ORI TI ES LI ST SITE, LIVE OAK, SUWANNEE
COUNTY, FLORI DA

TRANSCRI BED FROM CASSETTE TAPE BY TONY DEANGELQ,
12/ 16/ 87

THIS I S THE PUBLI C MEETI NG FOR THE BROWN WOOD SUPERFUND
SITE WHICH | S LOCATED OVER ON SAWM LL AND GOLDKI ST. | F
YOU HAVE NOT SIGNED I N, PLEASE DO SO SO THAT WE HAVE A
READI NG ON WHO ATTENDED THE MEETI NG

FIRST, I'D LIKE TO | NTRODUCE THE REGULATORY PECPLE HERE.
MY NAME |'S TONY DEANGELO. |'M AN ENG NEER AND THE
SUPERFUND PROJECT MANAGER AND WORK OUT OF THE EPA

REGI ONAL OFFI CE | N ATLANTA. THI S GENTLEMAN (PO NTS TO
H'S RIGHT) IS M KE HENDERSON. HE WORKS FOR THE OFFI CE
OF CONGRESSI ONAL AND EXTERNAL AFFAI RS AT THE REG ONAL
OFFI CE I N ATLANTA. HE'S OUR PR MAN. THI'S GENTLEMAN
HERE (PO NTS TO HI'S LEFT) IS CHARLES ROOKS. HE' S THE
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ATTORNEY WHO WORKS OUT OF THE REG ONAL OFFICE AND IS
ASSI GNED TO THI S CASE.

THI'S GENTLEMAN IS JOHN RYAN FROM RETECH. HE IS A
CONSULTANT FOR AMAX AND THE BROWN FOUNDATI ON.

ALSO, WE HAVE CI NDY HILTY, A SUPERVI SOR FROM THE FDER I N
TALLAHASSEE. RUSS WALKER, PHD, WHO S THE STATE PROJECT
MANAGER WHO WORKS ON THE SI TE. THE OTHER GENTLEMAN HERE
| DON T KNOW | F HE WOULD | NTRODUCE HI MSELF,

"M JCE RODES.

THE PURPOSE OF THI S MEETING | S TO PRESENT OUR PROPOSED
REMEDY FOR THE SITE AND TO SOLICI T ANY COMVENTS FROM
ANYBODY AND HOW OUR PROPOSED REMEDY M GHT BE MODI FlI ED.

| F ANYONE HERE HAS NOT BEEN DOWN TO THE LI BRARY, |
ENCOURAGE YOU TO GO DOWN TO LI BRARY AND AT LEAST BROWSE
THROUGH THE DOCUMENTS DOWN THERE. UNDER SECTI ON 113 OF
THE LAW THE SUPERFUND LAW THERE'S WHAT WE CALL AN
ADM NI STRATI VE RECORD PLACED | N THAT REPOSI TORY DOWN
THERE. FROM TI ME TO TI ME NEW DOCUMENTS W LL BE SENT
DOMN TO THE REPOCSI TORY,

AT THIS TIME | WOULD LI KE TO PRESENT A BRI EF DESCRI PTI ON
OF THE SUPERFUND PROCESS SO THAT YOU CAN GET A GENERAL

| DEA OF HOW THE SUPERFUND PROCESS WORKS AND WHERE W\E
ARE I N THE PROCESS. THE INI TIAL STEP I N THE PROCESS | S
THE LOCATI ON AND | DENTI FI CATI ON AND GRADI NG OF A LARGE
NUMBER OF SI TES NATI ONW DE AS REGARDS THEI R POTENTI AL

OR PROBABI LI TY TO CAUSE HAZARD OR TO BE HAZARDOUS TO THE



PUBLI C HEALTH, WELFARE AND THE ENVI RONMENT. WE HAVE A
SYSTEM WHEREBY WE DO PRELI M NARY ASSESSMENTS AND SI TE

| NVESTI GATI ONS AND STATE GRANTS ARE G VEN FOR THAT
PURPOSE. OUT OF THI S LARGE NUMBER COF SITES, ABOUT OVER
20,000 AT THIS TIME I N THE NATION, WE CULL THOSE WHI CH
HAVE A VERY HI GH PRIORITY. THESE ARE SUBJECTED TO THE
HAZARD RANKI NG SYSTEM SCORI NG, A SCORE BETWEEN O AND
100. I T GOES THROUGH A VERY DETAI LED VERI FI CATI ON
PROCESS | N WASHI NGTON; AND FROM THERE THE SI TES ARE
VERI FI ED TO HAVE THAT HAZARD AND ARE PLACED ON THE

NATI ONAL PRI CRITY LIST. BROWN WOOD IS ONE OF THOSE

SI TES THAT WAS PLACED ON THE LIST. AT TH S TI ME THERE
ARE ABOUT 1, 000 SI TES NATI ONW DE ON THE NATI ONAL
PRIORITY LIST. BROWN WOOD RANKS APPROXI MATELY I N THE
M DDLE OR PERHAPS A LI TTLE BELOW M DDLE ON THE LI ST.
FROM THI S LARGE NUMBER OF SI TES THAT WE GET FROM CULLI NG
DOWN, WE GET THOSE SI TES THAT WE FOCUS A LOT OF

ATTENTI ON ON .

1
Order number 940620-103843- ROD -001-001
page 1295 set 4 with 100 of 100 itemns

THEY ARE TREATED IN A VERY SPECI AL MANNER. THERE' S A
PROCESS WHEREBY WE DO WHAT WE CALL A REMEDI AL

| NVESTI GATI ON/ FEASI BI LI TY STUDY WHI CH | S ESSENTI ALLY A
STUDY VWH CH DEFI NES THE NATURE AND EXTENT OF THE
CONTAM NATI ON AND THEN COMES UP W TH ALTERNATI VES FOR
CLEANUP. FROM THERE VW GO TO WHAT WE CALL A DECI SI ON
DOCUMENT OR THE RECORD OF DECI SI ON. AT THAT TIME EPA' S
COVMENTS AND THE PUBLI C' S COMMENTS AND THE POTENTI ALLY
RESPONSI BLE PARTI ES' COMMENTS ARE CONCENTRATED AND VE
COME UP WTH A REMEDY WHI CH | S APPROVED BY EPA. FROM
THERE WE GO | NTO WHAT WE CALL THE REMEDI AL

DESI G\ REMEDI AL ACTI ON STAGE WHERE WE DESI GN THE ACTUAL
REMEDY AND THEN THE REMEDI AL ACTI ON STAGE WHERE VE

DESI GN THE ACTUAL REMEDY AND THEN THE REMEDI AL ACTI ON
CARRIES I T OQUT. AFTER THAT THE SITE | S ONCE AGAI N
SUBJECTED TO AN | NVESTI GATI ON, MAI NLY OF FILES, AND VE
COVE UP WTH A DELETI ON REPORT. THAT IS SUBM TTED TO
HEADQUARTERS AND THEN FI NALLY, HOPEFULLY, THE SITE IS
DELETED FROM THE NATI ONAL PRIORITY LI ST AND IS DEEMED
TO BE SAFE. VWHERE BROMN WOOD IS AT THE MOMENT | S: WE
HAVE A REMEDI AL | NVESTI GATI ON/ FEASI BI LI TY STUDY DONE.
AND A RECORD- OF- DECI SI ON HOPEFULLY W LL BE SI GNED BY
THE END OF THI' S MONTH ( DECEMBER) AND AT THAT TI ME WE

W LL BEG N NEGOTI ATI NG W TH THE POTENTI ALLY RESPONSI BLE
PARTI ES, AMAX AND THE BROWN FOUNDATI ON AND ANY OTHER
POTENTI ALLY RESPONSI BLE PARTI ES WE CAN BRI NG TO BEAR;
AND SEE | F THEY WANT TO | MPLEMENT THE REMEDI AL

DESI G\ REMEDI AL ACTION.  YOU M CGHT ASK WHY IS THI S
PRESENT REMOVAL ACTI VITY GO NG ON OQUT THERE .

BEI NG UNDERTAKEN UNDER SECTI ON 122(E) (6) OF THE
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SUPERFUND LAW VHI CH | NDI CATES THAT THI S TYPE OF ACTIVITY
CAN GO ON | F AUTHORI ZED BY THE PRESI DENT. THE ACTI VI TY
'S IN CONCERT WTH THE PRESENT PROPOSED DRAFT REMEDY AND
| SN T DEEMED TO BE HAZARDOUS OR CAUSI NG ANY KI ND OF
ENDANGERMVENT TO THE PUBLI C.  UNLESS ANYONE HAS ANY
QUESTI ONS ABOUT THI'S, WHAT |'VE SAI D ALREADY, I|'LL .

OF COURSE MOST OF THE PEOPLE HERE UNDERSTAND THE BASI C
H STORY OF THE SITE. | T WAS A WOOD PRESERVI NG .

| T BASI CALLY OPERATED FOR 30 YEARS FROM 1948 THROUGH
1978. THE PRESERVATI VES USED WERE CREOSOTE AND
PENTACHLOROPHENOL, THE ACRONYM FOR THAT | S PCP. THERE
ARE SEVERAL AREAS WHERE THE CREOSOTE AND THE PCP HAVE
CONTAM NATED THE SURFACE SO LS; AND THERE IS A LAGOON
OUT THERE WHI CH HAS CREOSOTE SLUDGES IN IT. AS FAR AS
WE KNOW AT THI'S TI ME THERE' S NO SI GNI FI CANT GROUNDWATER
CONTAM NATI ON. CHI EFLY DUE TO THE PROBABLE EXI STENCE
OF A LAYER OF CLAY UNDERNEATH THE SLUDGE I N THE LAGOON
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AND ALSO BECAUSE THERE ARE A GREAT MANY CHANNELS UNDER
THE SI TE WHI CH ALLOW THE GROUNDWATER TO MOVE RATHER
RAPI DLY. SINCE THE LAST RELEASE OVER 10 YEARS AGO .
MOST OF THE CONTAM NATI ON .

EPA' S PROPOSED REMEDY FOR THE SI TE CONSI STS OF SEVERAL
PARTS. NUMBER 1: WE PROPOSE THAT THE SLUDGES I N THE
LAGOON AND ANY OTHER SLUDGES THAT WE FI ND BE REMOVED AND
PRETREATED OR TREATED AND BE TAKEN TO A FACILITY AT
EMELLE, ALABAMA, OR PI NEWOOD, SOUTH CAROLINA. TWO. WE
PROPOSE THAT A TEST DEMONSTRATI ON USI NG ONE OR TWO CELLS
USI NG CONTAM NATED SURFACE SO L .

THREE: WE ALSO PROPOSE THAT
FOUR:

| BELI EVE THAT PRETTY WELL DESCRI BES WHAT THE EPA
PROPCSES; SO I'D LIKE TOOPEN I T UP . . . TO QUESTI ONS
OR COMMENTS.

(NO QUESTI ONS OR COMMENTS FORTHCOM NG.) .
OKAY.

I THI NK THAT THE PRESENT REMOVAL ACTION | S PROBABLY VERY
APPROPRI ATE AT THIS TIME. THERE ARE SEVERAL REASONS FOR
THAT. FRANKLY, WE AT THE REG ONAL OFFI CE HAVE RECEI VED
SOMVE FLAK FOR AUTHORI ZI NG THI S ACTIVITY. HOWEVER,

THERE ARE OVERLAPS OF W NDOW COF OPPORTUNI TY THAT WE CAN
TAKE ADVANTAGE OF AT THE PRESENT TIME, THE CHI EF ONE IS
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THE DRY SEASON IN THI S PART OF THE SOUTH. I T WLL COST
A CGREAT DEAL MORE | F WE OPERATE I N THE WET SEASON AND
I T WLL PRESENT GREATER PROBLEMS .

NUMBER TWO, THERE IS A DI FFI CULT REGULATORY SI TUATI ON AT
THE PRESENT TI ME. UNDER THE RESOURCE CONSERVATI ON AND
RECOVERY ACT, AND AMENDMENTS TO THAT LAW OR ADDI TI ONS
TO THAT, THERE IS A GRADUAL LAND BAN GO NG | NTO EFFECT
WHEREBY ONLY CERTAI N WASTES CAN BE TAKEN FROM THESE
SITES AND SENT TO HAZARDOUS WASTE FACILITIES. IT S A
GRADUAL PHASE-IN. THERE HAVE BEEN VARI ANCES G VEN SO
THAT CERTAI N WASTES GO I N AT CERTAIN TIME PERIODS. TH'S
TYPE OF WASTE HERE, CREOSOTE WASTES, . . . CAN GO IN
ONLY FOR A VERY SHORT PERIOD OF TIME. WHEN THAT W NDOW
CLOSES, G VEN THE PRESENT SI TUATION, THEN | T CAN NO
LONGER BE DONE. | WAS TOLD BY HEADQUARTERS W THI N THE
LAST COUPLE OF DAYS THAT VI RTUALLY ALL THI S TYPE OF
WASTE W LL EVENTUALLY HAVE TO BE | NCI NERATED ON- SI TE OR
OFF-SITE. THE TYPE OF LAND DI SPOSAL VWHEREBY EXCAVATI ON
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CI NDY HILTY:

TONY DEANGELC

CHUCK ROOKS:

AND REMOVAL WAS ACCOWPLI SHED W LL BE A THI NG OF THE
PAST .

ARE THERE ANY QUESTI ONS? (PAUSE) ANY QUESTI ONS?

W TH REGARD TO THE LAND BAN, WHAT DOES I T SAY EXACTLY?
RCRA FACI LI TIES WLL NO LONGER BE ALLOVWED TO ACCEPT
CREOCSOTE WASTES . . . WHAT DOES | T EXACTLY COVER?

| GAVE . . . DOCUMENTS TO RUSS (VWALKER) .

WHAT YOU WLL FIND IS THAT I T BECOVES DI FFI CULT TO KNOW
WHAT TO DO W TH THE WASTES G VEN THE LEAD Tl MES THAT
YOU HAVE. I T'S GO NG TO BECOVE DI FFI CULT TO PLAN AHEAD
Gl VEN THESE VARYI NG W NDOAS OF OPPORTUNI TY.

LET ME JUST CLARI FY THAT: WHEN TONY SAI D THAT THERE WAS
SOVE FLAK ON CONDUCTI NG THE REMOVAL OPERATI ON. NOBODY
'S QUESTI ONI NG THE ENVI RONMENTAL SAFETY OR ANYTHI NG LI KE
THAT. | T WAS SIMPLY A MATTER OF HOW I T WAS HANDLED AT
THE REG ONAL OFFI CE AND I T DOESN T PRESENT ANY KI ND OF
ENVI RONMENTAL HARM . . . WE THINK THAT THE . . . IS
APPROPRI ATE AND EVERYONE AGREES W TH THAT.

DENNI S PRI CE (FDER LOCAL LI Al SON) :

TONY DEANGELC

SOVEONE:

DOES ANYONE HAVE ANY QUESTI ONS ABOUT THE ENFORCEMENT
PROCESS? EXACTLY HOW THI NGS ARE GO NG TO OPERATE AFTER
THE RECORD- OF- DECI SI ON | S SI GNED.

"M SURE WE DO



TONY DEANGELO:  WVELL, ALL RIGHT, | WANT TO SAY A FEW WORDS ABOUT THAT.
THERE ARE TWO SI DES TO THE SUPERFUND PROCESS | N TERMS
OF NOT ONLY | MVEDI ATE REMOVALS, CHEM CAL SPI LLS AND
THAT KIND OF STUFF, BUT ALSO IN TERM5 OF REMEDI AL OR
LONG TERM ACTIVITY AT SITES LI KE BROAN WOOD. THE ONE
SIDE | S WHAT WE CALL THE FUND LEAD SITE. | N THAT
AREA EPA PEOPLE ACT | N CONCERT W TH EPA CONTRACTORS TO
ACCOWPLI SH SUCH ACTIVITIES. ON THE OTHER SI DE WE HAVE
THE ENFORCEMENT AREA. THAT | S WHERE EPA TECHNI CAL
PEOPLE AND LEGAL PERSONNEL GET TOGETHER AND MEET W TH
PEOPLE WE FEEL ARE POTENTI ALLY RESPONSI BLE UNDER THE
LAW FOR WHAT' S OCCURRED AT THE SI TE AND TRY TO WORK
OUT AGREEMENTS TO ACCOWPLI SH CLEANUPS . . . IT' S
GENERALLY A MORE LABORI OQUS PROCESS.

IN THE CASE OF BROWN WOOD, | F VIE HAD NOT DONE ANYTHI NG,
NOT AUTHORI ZED ANY ACTIVITY W THI N THE LAST COUPLE COF
MONTHS, | N OTHER WORDS, | F THAT REMOVAL HAD NOT BEEN
1
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DONE, THEN | T WOULD PROBABLY BE AT LEAST ONE WHOLE YEAR
BEFORE ANYONE WOULD BE OUT ON THE SI TE AGAI N DO NG ANY
KIND OF CLEANUP WORK. UNDER THE NEW LAW WE HAVE TO GO
THROUGH A CONSENT DECREE PROCESS. A CONSENT DECREE | S
AN AGREEMENT BETWEEN THE POTENTI ALLY RESPONSI BLE PARTI ES
AND EPA WHEREI N THE POTENTI ALLY RESPONSI BLE PARTI ES
AGREE TO DO CERTAI N WORK W THI N CERTAI N TI ME FRAMES.
THAT DECREE | S PASSED ON BY A JUDGE | N A FEDERAL

DI STRICT COURT. THE DECREE IS NOT PRESENTED BY A

REG ONAL ATTORNEY, BUT BY THE DEPARTMENT OF JUSTI CE.

SO YOU CAN SEE THAT THE MECHANI SMS ARE SET UP SO THAT

I TS PROBABLY GO NG TO TAKE QUI TE A BIT LONGER I N ORDER
TO COVE TO AN AGREEMENT TO ACTUALLY DO THE ACTUAL
CLEANUP.

| WOULD APPRECI ATE ANY QUESTI ONS - -

|'M W LLI NG TO TAKE A SHOT .
(UNI NTELLI G BLE. ).

CI NDY HILTY: (SHE SAYS SOMETHI NG ABOUT LOOKI NG FORWARD TO SEEI NG
SOVETHI NG FROM RETECH. ) .
(UNI NTELLI G BLE. ).

TONY DEANGELO DO YOU HAVE ANY? OKAY, |F THERE' S NO OTHER QUESTI ONS
WE WLL STAY AROUND AVWHI LE TO ANSVER ANY QUESTI ONS YOU
M GHT HAVE. | APPRECI ATE Y' ALL COM NG AND | LOOK
FORWARD TO SEEI NG YOU I N THE FUTURE. THANK YOU.

TABLE 1.0



SUMMARY OF SI TE | NVESTI GATI ONS

COVPANY/ AGENCY DATE ACTI VI TI ES

FLORI DA DER JULY 2, 1982 PRI VATE WELL SAMPLI NG SI TE
| NSPECTI ON

NUS CORPORATI ON FEBRUARY 9, 1983 PRI VATE WELL, SURFACE WATER
AND SOl L SAMPLI NG

EPA EMERGENCY JUNE 1983 SURFACE SO L/ WASTE SAMPLI NG

RESPONSE TEAM (1)

LETCO SEPTEMBER 1983 SO L BORI NGS/ GROUND

WATER/ SURFACE WATER SAMPLI NG

LETCO NOVEMBER 1984 PRELI M NARY SI TE
| NVESTI GATI ON REPORT (2)
1
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FTC&H EEM MARCH 1986 DRAFT RI REPORT (3)

RETEC AUGUST 1986 LAGOON TEST PI TS/ TCLP
ANALYSES

FTC&H EEM MARCH, 1987 FINAL RI REPORT (4)

ERT JULY 1987 Rl SK ASSESSMENT ( 5)

(1) P.E. LAMOREAUX AND ASSCCI ATES I NC. "A HYDROGEOLOG C EVALUATI ON OF
THE | MPACT OF PAST WASTE DI SPOSAL OPERATI ONS AT AN ABANDONED WOOD
PRESERVI NG PLANT I N LI VE OCAK, FLORI DA AND RECOMMVENDATI ONS FOR
REMEDI AL ACTI ON'. NOVEMBER 15, 1983

(2) LAW ENG NEERI NG AND TESTI NG COMPANY " FI NAL REPORT OF | NVESTI GATI ON
FOR THE BROWN WOOD PRESERVI NG SI TE, LIVE OAK, FLORI DA". NOVEMBER
20, 1984

(3) FTC&H AND ENVI RONMENTAL ENG NEERI NG MANAGEMENT " REPORT ON THE
REMEDI AL | NVESTI GATI ON, BROWN WOOD PRESERVI NG SI TE, LI VE OAK,
FLORI DA". (FI RST DRAFT) MARCH 6, 1986

(4) FTC&H AND ENVI RONVENTAL ENG NEERI NG MANAGEMENT " REPORT ON THE
REMEDI AL | NVESTI GATI ON, BROWN WOOD PRESERVI NG SI TE, LI VE OAK,
FLORI DA". (FI NAL)

(5) ERT "RI SK ASSESSMENT TO ACCOMPANY THE FEASI BI LI TY STUDY OF THE LI VE
OAK SUPERFUND SI TE, LIVE OAK, FLORIDA". JULY 1987.



TABLE 2.0

SUMVARY OF TECHNOLOGY SCREENI NG

TECHNCOLOGY APPL| CABLE

CONTAI NMENT TECHNOLOG ES

- IN-SI TU SCLI DI FI CATI ON NO
- VERTI CAL SEEPAGE CUTCFFS NO
- HORI ZONTAL BARRI ERS NO

SOURCE REMOVAL

- WATER | NFLOW CONTROL YES
- WATER REMOVAL YES
- EXCAVATI ON YES

WATER TREATMENT TECHNOLOG ES
1
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- PRETREATMENT AND MUNI Cl PAL DI SCHARGE YES
- TREATMENT AND SURFACE WATER DI SCHARGE NO
- EVAPCRATI ON NO
- SPRAY | RRI GATI ON YES

Bl OLOG CAL TREATMENT TECHNOLOG ES

- LAND TREATMENT YES
- BATCH REACTORS YES (1)
- IN-SI TU TREATMENT NO (2)

THERMAL TREATMENT TECHNOLOG ES

- HUBER SYSTEM NO
- SHI RCO YES
- MOBI LE ROTARY KI LN NO
- MOBI LE CI RCULATI NG FLUI DI ZED BED NO
- COMMERCI AL | NCI NERATOR NO
- I NDUSTRI AL KILN YES

SOLVENT EXTRACTI ON

- B.E.S. T. PROCESS NO

- CRITICAL FLU D EXTRACTI ON SYSTEM NO

- PCB SO L DECONTAM NATI ON PROCESS NO
DI SPOSAL

- ON-SI TE VAULT NO

- OFF-SITE COMMERCI AL FACI LI TI ES YES



1

(1) ONLY FOR SLUDGES
(2) APPLI CABLE TO LOW LEVEL CONTAM NATED SOl LS.

TABLE 3.0

ESTI MATED VOLUMES
OF
CONTAM NATED MATERI ALS
(PRIOR TO REMOVAL WHI CH OCCURRED DEC. '87 - FEB. '88 UNDER EPA APPROVAL)

LOCATI ON MATERI AL AREA DEPTH VOLUNE
(FT 2) (FT) (YD 3)
PLANT AREA sa L 40600 (1) 0.5 (3) 750- 1100
DI TCH SLUDGE 3000 (1) 3.5 (4) 400- 600
LAGOON SLUDGE 106938 (2) 0-4.0 (4) 3000
LAGOON SO L sa L 106938 (2) 0-3 (5) 1000- 6500
Order nunmber 940620- 103843- ROD -001- 001

page 1301 set 4 with 100 of 100 itemns

NOTES:

(1) AREA CALCULATED FROM "RESI DUE AREA", FI SHBECK- THOWPSON CARR & HUBER,
I NC. "AMAX/ BROWN WOOD PRESERVI NG SI TE HYDROLOG C STUDY", SHEET 10,
PROJECT NO. F 84816A

(2) LAW ENG NEERI NG TESTI NG CO., "FINAL REPORT OF | NVESTI GATI ON FOR THE
BROWN WOOD PRESERVI NG SI TE, JOB NO. GE4271, DATED NOVEMBER 1984

(3) ASSUMED AVERAGE DEPTH BASED ON ANALYTI CAL RESULTS SAMPLE NUMBERS
SL- 055, 058, 061, 062, 067, 300-323, 400, 401

(4) ASSUMED DEPTH BASED ON TEST HOLE 12 BY ARDAMAN AND ASSCCI ATES, 1985,
AND TEST PIT 3 BY ERT, 1985

(5) SEE TEXT FOR ASSUMPTI ONS.

TABLE 5.0
CHRONOLOGY OF ENVI RONMENTAL SAMPLI NG
LI VE OAK, FLORI DA
DATE SAVPLED N FOR
FDER SUMVER/ 82 SURFACE AND 4 " PURGEABLE ORGANI CS"

GROUND WATER
( PRI VATE VELLS)



1

EPA

EPA

EPA

EPA

EPA/ PELA
PELA
LETCO

EEM

Order nunber

page 1302

EEM

EEM

EEM

EEM

EEM

EEM

2/ 8/ 83 Al R

2/ 8/ 83 GROUND WATER 7
(PRI VATE VELLS)

2/ 9/ 83 SURFACE WATER 3

2/ 83 SEDI MENT 2
(DI TCH AND LAGOON)

6/ 83 BORI NGS

6/ 24/ 83 SURFACE WATER 3

9/ 83 BORI NGS 7

9/ 84 SURFACE SO L 7
(PLANT AREA)

940620- 103843- ROD -001- 001

set 4 with 100 of 100 itens

1/ 85 BORI NGS 10
(DI TCH AND PLANT)

8/ 85 SURFACE SO L 26
( PLANT)

8/ 85 SURFACE SO L 16
(WOOD STORAGE)

9/ 85 GROUND WATER 5
(MONI TORI NG VELLS)

10/ 86 GROUND WATER 7
( MONI TORI NG WELL)

1/ 87 GROUND WATER 3

( MONI TORI NG VEELL AND
PRI VATE WELL)

METALS

CREOQ.

CREOQ.

CREOQ.

CREOQ.

CREOQ.

CREOQ.

CREOQ.

CREOQ.

CREOQ.

CREOQ.

CREOQ.

CREOQ.

CONSTI TUENTS, PCP

CONSTI TUENTS, PCP

CONSTI TUENTS, PCP
CONSTI TUENTS, PCP
CONSTI TUENTS, PCP

CONSTI TUENTS, PCP

CONSTI TUENTS, PCP

CONSTI TUENTS, PCP

CONSTI TUENTS, PCP

CONSTI TUENTS, PCP

CONSTI TUENTS, PCP

CONSTI TUENTS

* CREO. CONSTI TUENTS = PHENOL, DI BENZOFURAN AND PAH ASSCClI ATED W TH

CRECSOTE

* PCP = PENTACHLOROPHENOL.

COVPOUND

TABLE 6.0

| NDI CATOR CHEM CALS

WVEI GHT OF

EVIDENCE (A)  SOLUBILITY (B) LOG KOW (C)



1

BENZO (A) ANTHRACENE B2 14 5.61
BENZO (B) FLUORANTHENE B2 0.8 6. 06
BENZO (A) PYRENE B2 3.8 6. 06
CHRYSENE B2 2 5.61
DI BENZO (A, H ANTHRACENE B2 0.5 6.77
I NDENO (1, 2, 3, CD) PYRENE C 0.2

FLUORANTHENE NOT RANKED 26 4.90
PENTACHL OROPHENCL D 14000 5.01

(A) EPA (1986). THERE ARE ONLY A LIM TED NUMBER OF CHEM CAL COMPOUNDS
THAT HAVE BEEN DEMONSTRATED UNEQUI VOCALLY TO BE HUMAN CARCI NOGENS;
HOWEVER, EXPERI MENTAL AND EPI DEM OLOG C DATA ARE AVAI LABLE THAT ARE
SUGGESTI VE OF THE CARCI NOGENI C ACTI VI TY OF CERTAI N COMPOUNDS. THE
EPA " WEI GHT- OF- EVI DENCE" SYSTEM FOR RANKI NG FROM A TO D (I N
DECREASI NG ORDER) THE LEVEL OF CERTAI NTY THAT A COVPOUND | S A HUMAN
CARCI NOGEN | S EXPLAI NED | N THE TEXT. THERE ARE NO A OR B-1 LEVEL
CARCI NOGENS PRESENT AT THE LI VE OAK SI TE. CERTAIN PAH COVPOUNDS
PRESENT AT THE SI TE HAVE BEEN RATED AT B-2 OR C-LEVEL POTENTI AL

Order number 940620-103843- ROD -001-001
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CARCI NOGENS. TO OBTAI N AN APPROPRI ATELY CONSERVATI VE RI SK ASSESSMENT
THE ASSUMPTI ON | S MADE THAT COVPOUNDS ARE HUMAN CARCI NOGENS, EVEN

IF THERE IS LI M TED CERTAI NTY THAT THI S EFFECT IS REAL. AS SUCH,
POTENTI AL CARCI NOGENS DOWN TO LEVEL C WEI GHT OF EVI DENCE HAVE BEEN
SELECTED. (EPA, 1986)

(B) SOLUBILITY (IN PPB), AT 25 DEGREES C. DATA FOR PAH FROM CRAUN AND
M DDLETON, 1984, DATA FOR PENTACHLOROPHENOL FROM EPA, 1980C.

(C) LOG OCTANOL/ WATER COEFFI CI ENT. DATA FOR PAH FROM EPA, 1980B. DATA
FOR PENTACHLOROPHENOL EPA, 1980C.
( ATTACHMENT)
TABLE 1

TRANSPORTATI ON LOG SUMVARY
LI VE OAK, FLORI DA

NET

DATE TONS
12-15 304. 11
12-16 602. 13
12-17 473. 45
12-18 698. 73
12-19 517. 13
12-20 322.61

1-4 1097. 25

1-5 1233. 27

1-6 1298. 27



1-7 494. 38
1-8 437.00
1-9 324. 97
1-10 1318. 33
1-11 1623. 51
1-12 619. 50
1-13 527. 30
1-14 291. 33
1-15 136. 10
1-18 167. 18
1-19 643. 39
1-20 430. 67
1-21 639. 79
1-22 595.72
1-23 238. 92
1- 26 22.51

TOTAL 15057. 55.

1
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( ATTACHVENT)
TABLE 2
PAH CONCENTRATI ONS | N LAGOON SOl L
PAGE 1
COVPOUND SAVPLE, CONCENTRATI ONS | N UG/ G ( PPM
2-3A 2-3B  2-3C 3-5A  3-5B
NAPHTHAL ENE 160 0. 96 0 20 0
2- METHYL NAPHTHALENE 120 0 0 0 0
ACENAPHTHYLENE 0 0 0 0 0
ACENAPHTHENE 100 1 0 0 0
FLUORI NE 89 0 0 0 0
PHENANTHRENE 180 0 0 0 0
ANTHRACENE 0 0 0 0 0
FLUORANTHENE 150 0 0 0 0
PYRENE 110 0 0 0 0
BENZO( A) ANTHRACENE 14 0 0 0 0

CHRYSENE 0 0 0 0 0

3-5C



BENZQ( B) FLUORANTHENE 3 0 0 0 0

BENZO( K) FLUORANTHENE 0 0 0 0 0
BENZO( A) PYRENE 0 0 0 0 0
| NDENO( 1, 2, 3- CD)

PYRENE 0 0 0 0 0
DI BENZO( A, H) ANTHRACENE 0 0 0 0 0
BENZO( GHI ) PERYLEN 0 0 0 0 0
TOTAL PAH 926 1. 96 0 20 0
CARCI NOGENI C PAH 17 0 0 0 0
( ATTACHVENT)

TABLE 2
1
Order nunmber 940620- 103843- ROD -001- 001
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PAH CONCENTRATI ONS | N LAGOON SO L

PAGE 2

COVPOUND SAMPLE, CONCENTRATIONS I N UG G (PPM

4-6A 4-6B 5-3A 5-3B 6- 1A
NAPHTHAL ENE 130 130 0 0.6 0
2- METHYL NAPHTHALENE 44 120 0 0 0
ACENAPHTHYLENE 0 0 0 0 0
ACENAPHTHENE 18 140 0 0 0
FLUORI NE 25 110 0 0 0
PHENANTHRENE 36 180 6.7 6.8 0
ANTHRACENE 0 0 0 0 0
FLUORANTHENE 9 120 3 3.5 0
PYRENE 9 100 0 1.5 0
BENZQ( A) ANTHRACENE 0 13 0 0 0
CHRYSENE 0 0 0 0 0

BENZQ( B) FLUORANTHENE O 0 0 0 0

o

6- 1B



BENZQ( K) FLUORANTHENE O 0 0 0 0

BENZO( A) PYRENE 0 0 0 0 0
| NDENO( 1, 2, 3- CD)

PYRENE 0 0 0 0 0
DI BENZO( A, H) ANTHRACENE 0 0 0 0 0
BENZO( GHI ) PERYLEN 0 0 0 0 0
TOTAL PAH 271 913 9.7 12. 4 0
CARCI NOGENI C PAH 0 13 0 0 0
( ATTACHVENT)

TABLE 2

PAH CONCENTRATI ONS I N LAGOON SO L
1
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PAGE 3

COVPOUND SAMPLE, CONCENTRATIONS I N UG G (PPM

6- 2A 6- 2B 6- 3A 6- 3B 7-1A
NAPHTHAL ENE 0 0 0 0 0
2- METHYL NAPHTHALENE O 0 0 0 0
ACENAPHTHYLENE 0 0 0 0 0
ACENAPHTHENE 0 0 0 0 0
FLUORI NE 0 0 0 0 0
PHENANTHRENE 0 0 0 0 0
ANTHRACENE 0 0 0 0 0
FLUORANTHENE 0 0 0 0 0
PYRENE 0 0 0 0 0
BENZQ( A) ANTHRACENE 0 0 0 0 0
CHRYSENE 0 0 0 0 0
BENZQ( B) FLUORANTHENE O 0 0 0 0

BENZQ( K) FLUORANTHENE O 0 0 0 0

o



BENZQ( A) PYRENE 0 0 0 0

| NDENO( 1, 2, 3- CD)

PYRENE 0 0 0 0
DI BENZO( A, H) ANTHRACENE 0 0 0 0
BENZO( GHI ) PERYLEN 0 0 0 0
TOTAL PAH 0 0 0 0
CARCI NOGENI C PAH 0 0 0 0
( ATTACHVENT)

TABLE 2

PAH CONCENTRATI ONS | N LAGOON SO L

PAGE 4
1
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COVPOUND SAMPLE, CONCENTRATIONS I N UG G (PPM
7-2A 7-2B 7-3A 7-3B
NAPHTHALENE 0 0 0 0
2- METHYL NAPHTHALENE O 0 0 0
ACENAPHTHYLENE 0 0 0 0
ACENAPHTHENE 0 0 0 0
FLUORI NE 0 0 0 0
PHENANTHRENE 0 0 0 0
ANTHRACENE 0 0 0 0
FLUORANTHENE 0 0 0 0
PYRENE 0 0 0 0
BENZQ( A) ANTHRACENE 0 0 0 0
CHRYSENE 0 0 0 0
BENZQ( B) FLUORANTHENE O 0 0 0
BENZQ( K) FLUORANTHENE O 0 0 0

BENZQ( A) PYRENE 0 0 0 0

o
o



| NDENO( 1, 2, 3- CD)

PYRENE 0 0 0 0
DI BENZO( A, H) ANTHRACENE 0 0 0 0
BENZO( GHI ) PERYLEN 0 0 0 0
TOTAL PAH 0 0 0 0
CARCI NOGENI C PAH 0 0 0 0
( ATTACHVENT)

TABLE 2

PAH CONCENTRATI ONS | N LAGOON SO L

PAGE 5
COVPOUND SAMPLE, CONCENTRATIONS I N UG G (PPM
1
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2-1A 2-1B 2-2A 2-2B 3-1A 3-1B
NAPHTHALENE 46 2700 1000 90 860 500
2- METHYL NAPHTHALENE 23 1800 470 64 350 470
ACENAPHTHYLENE 0 0 0 0 0 0
ACENAPHTHENE 72 1100 580 62 330 250
FLUORI NE 17 1600 560 110 340 380
PHENANTHRENE 13 1500 1200 64 530 340
ANTHRACENE 0 280 31 0 22 0
FLUORANTHENE 4.6 940 940 86 440 320
PYRENE 1.9 680 660 61 320 140
BENZQ( A) ANTHRACENE 0 150 150 0 55 0
CHRYSENE 0 150 187 24 44 90
BENZQ( B) FLUORANTHENE O 46 64 0 26 11
BENZQ( K) FLUORANTHENE O 0 0 0 0 0
BENZQ( A) PYRENE 0 75 41 0 12 0

| NDENO( 1, 2, 3- CD)



PYRENE 0 0 0 0 0 0

DI BENZO( A, H) ANTHRACENE 0 0 0 0 0 0
BENZO( GHI ) PERYLEN 0 0 0 0 0 0
TOTAL PAH 177.5 11021 5883 561 3329 2501
CARCI NOGENI C PAH 0 421 442 24 137 101
( ATTACHVENT)

TABLE 2

PAH CONCENTRATI ONS | N LAGOON SO L

PAGE 6
COVPOUND SAMPLE, CONCENTRATIONS I N UG G (PPM
5-1A 5-1B
1
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NAPHTHAL ENE 15 0
2- METHYL NAPHTHALENE 0 0
ACENAPHTHYLENE 0 0
ACENAPHTHENE 0 0
FLUORI NE 5.3 0
PHENANTHRENE 4.6 3.6
ANTHRACENE 0 0
FLUORANTHENE 0 0
PYRENE 0 0
BENZO( A) ANTHRACENE 0 0
CHRYSENE 0 0
BENZQ( B) FLUORANTHENE 0 0
BENZO( K) FLUORANTHENE 0 0
BENZO( A) PYRENE 0 0

| NDENO( 1, 2, 3- CD)
PYRENE 0 0



DI BENZO( A, H) ANTHRACENE 0 0

BENZO( GHI ) PERYLEN 0 0
TOTAL PAH 24.9 3.6
CARCI NOGENI C PAH 0 0.
( ATTACHVENT)

TABLE 4

ANALYTI CAL RESULTS:
LAGOON (OR POND) WATER BEFORE TREATMENT

COVPOUND SAMPLE CONCENTRATIONS IN UG L (PPB)
I NFLUENT I NFLUENT
#1 #2
1
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NAPHTHAL ENE 20500 560
2- METHYL NAPHTHALENE 2700 180
ACENAPHTHYLENE LT 5 LT 5
ACENAPHTHENE 5100 920
FLUORI NE 4600 1200
PHENANTHRENE 10600 9300
ANTHRACENE LT 5 LT 5
FLUORANTHENE 3800 4800
PYRENE 2100 4000
BENZO( A) ANTHRACENE 320 400
CHRYSENE 370 720
BENZO( K) FLUORANTHENE 56 40
BENZQ( B) FLUORANTHENE 210 360
BENZO( A) PYRENE 400 480
DI BENZO( A, H) ANTHRACENE LT 5 LT 5
| NDENO( 1, 2, - CD) PYRENE LT 5 LT 5
BENZO( G, H, | ) PERYLENE LT 5 LT 5
PENTACHL OROPHENOL 2100 LT 1000
SURROGATES

% RECOV. FLUOROBI PHENYL 34 52
% RECOV. TRI BROMOPHENOL 120 110
% RECOV. TERPHENYL- D14 55 98.
( ATTACHVENT)

LAUCKS

TESTI NG LABORATORI ES, | NC. CERTI FI CATE

CLI ENT:  REMEDI ATI ON TECHNOLOGY, | NC. LABORATORY NO. 8028



19219 WEST VALLEY HWY., SUI TE MLO3

KENT, WA 98032 DATE: FEB. 2, 1988
ATTN: JOHN RYAN PROJ. NO. C86-006-910
REPORT ON:  WATER

SAMPLE
| DENTI FI CATI ON:  SUBM TTED 01/ 29/ 88 AND | DENTI FI ED AS SHOWN:

1) WATER #1 01/28/88 16: 15
2) WATER #2 01/28/88 16: 30

TESTS PERFORMED
AND RESULTS:

PARTS PER M LLION (MJ L)
1 2
1

Order number 940620-103843- ROD -001-001
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ARSENI C LT 0. 005 LT 0.005
COPPER 0. 003 0. 003
CHROM UM 0.013 0. 006

SAMPLES VERE ANALYZED | N ACCORDANCE W TH TEST METHODS FOR EVALUATI NG
SOLI D WASTE, (SW846), U S.E.P. A, 1982, METHOD 8270 (SEM - VOLATI LE
EXTRACTABLES) .

EXTRACTABLES (BY GC/ M5)

PARTS PER BILLI ON (UG L)

LAB
1 2 BLANK
PHENCL LT 2. LT 2. LT 2.
* AN LI NE LT 10. LT 10. LT 10.
Bl S( 2- CHLORCETHYL) ETHER LT 2. LT 2. LT 2.
2- CHLOROPHENOL LT 2. LT 2. LT 2.
1, 3- DI CHLOROBENZENE LT 2. LT 2. LT 2.
PAGE NO. 2
REMEDI ATI ON TECHNCLOGY, | NC. LABORATORY NO. 8028
PARTS PER BILLI ON (UG L)

LAB
1 2 BLANK

1, 4- DI CHLOROBENZENE LT 2. LT 2. LT 2.



* BENZYL ALCOHOL LT 2. LT 2. LT 2.
1, 2- DI CHLOROBENZENE LT 2. LT 2. LT 2.
* 2- METHYLPHENOL LT 2. LT 2. LT 2.
Bl S( 2- CHLORO SOPROPYL) ETHER LT 2. LT 2. LT 2.
* 4- METHYLPHENOL LT 2. LT 2. LT 2.
N- NI TROSO- DI - N- PROPYLAM NE LT 2. LT 2. LT 2.
HEXACHL OROETHANE LT 4. LT 4. LT 4.
NI TROBENZENE LT 2. LT 2. LT 2.
| SOPHORONE LT 2. LT 2. LT 2.
2- NI TROPHENOL LT 2. LT 2. LT 2.
2, 4- DI METHYLPHENOL LT 2. LT 2. LT 2.
* BENZO C ACI D LT 50. LT 50. LT 50.
Bl S( 2- CHLORCETHOXY) METHANE LT 2. LT 2. LT 2.
2, 4- DI CHLOROPHENOL LT 4. LT 4. LT 4.
1, 2, 4- TRI CHLOROBENZENE LT 2. LT 2. LT 2.
NAPHTHALENE LT 4. LT 4. LT 4.
* 4- CHLOROANI LI NE LT 2. LT 2. LT 2.
HEXACHL OROBUTADI ENE LT 2. LT 2. LT 2.
4- CHLORO 3- METHYLPHENOL LT 4. LT 4. LT 4.
1
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* 2- METHYLNAPHTHALENE LT 2. LT 2 LT 2
HEXACHL OROCYCL OPENTADI ENE LT 4. LT 4 LT 4
2,4, 6- TRI CHLOROPHENOL LT 4. LT 4 LT 4
* 2,4, 5- TRI CHLOROPHENOL LT 4. LT 4 LT 4
2- CHLORONAPHTHAL ENE LT 2. LT 2 LT 2
* 2- Nl TROANI LI NE LT 4. LT 4 LT 4
DI METHYL PHTHALATE LT 2. LT 2 LT 2
ACENAPHTHYLENE LT 2. LT 2. LT 2.
* 3- Nl TROANI LI NE LT 10. LT 10. LT 10.
ACENAPHTHENE LT 2. LT 2. LT 2.
2, 4- DI NI TROPHENOL LT 20. LT 20. LT 20.
PAGE NO. 3
REMEDI ATI ON TECHNOLOGY, | NC. LABORATORY NO. 8028
PARTS PER BILLION (UG L)
LAB

1 2 BLANK
4- NI TROPHENOL LT 20. LT 20. LT 20.
* DI BENZOFURAN LT 2. LT 2. LT 2.
2, 4- DI NI TROTOLUENE LT 4. LT 4. LT 4.
2, 6- DI NI TROTOLUENE LT 2. LT 2. LT 2.
Dl ETHYL PHTHALATE LT 2. LT 2. LT 2.
4- CHLOROPHENYL- PHENYLETHER LT 2. LT 2. LT 2.
FLUORENE LT 2. LT 2. LT 2.
* 4- Nl TROANI LI NE LT 4. LT 4. LT 4.
4, 6- DI NI TRO- 2- METHYLPHENCL LT 20. LT 20. LT 20.

N- NI TROSODI PHENYLAM NE LT 2. LT 2. LT 2.



1, 2- DI PHENYLHYDRAZI NE LT 4. LT 4. LT 4.

4- BROMOPHENYL- PHENYLETHER LT 4. LT 4. LT 4.
HEXACHL OROBENZENE LT 2. LT 2. LT 2.
PENTACHL OROPHENCL LT 20. LT 20. LT 20.
PHENANTHRENE 5. LT 2. LT 2.
ANTHRACENE LT 2. LT 2. LT 2.
Dl - N- BUTYL PHTHALATE LT 2. LT 2. LT 2.
FLUORANTHENE 5. LT 2. LT 2.
PYRENE 3. LT 2. LT 2.
BENZI DI NE LT 50. LT 50. LT 50.
BUTYLBENZYLPHTHALATE LT 2. LT 2. LT 2.
3, 3' - DI CHLOROBENZI DI NE LT 20. LT 20. LT 20.
BENZQO( A) ANTHRACENE LT 2. LT 2. LT 2.
Bl S( 2- ETHYLHEXYL) PHTHALATE LT 2. LT 2. LT 2.
CHRYSENE LT 2. LT 2. LT 2.
Dl - N- OCTYL PHTHALATE LT 2. LT 2. LT 2.
BENZQ( B) FLUORANTHENE LT 4. LT 4. LT 4.
BENZQ( K) FLUORANTHENE LT 4. LT 4. LT 4.
BENZQ( A) PYRENE LT 4. LT 4. LT 4.
1
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| NDENQ( 1, 2, 3- CD) PYRENE LT 4. LT 4. LT 4.
DI BENZO( A, H) ANTHRACENE LT 4. LT 4. LT 4.
BENZQ( G, H, | ) PERYLENE LT 4. LT 4. LT 4.
PAGE NO. 4
REMEDI ATI ON TECHNCLOGY, | NC. LABORATORY NO. 8028

SAMPLES VERE ANALYZED | N ACCORDANCE W TH TEST METHODS FOR EVALUATI NG
SOLI D WASTE (SW846), U.S. E.P. A, 1982, METHOD 8240 (VOLATILE ORGANI CS).

VOLATI LE ORGANI CS (BY GC/ M)

PARTS PER BILLI ON (UG L)

LAB

1 2 BLANK

CHL OROVETHANE LT 1. LT 1. LT 1.
BROMOVETHANE LT 1. LT 1. LT 1.
VI NYL CHLORI DE LT 1. LT 1. LT 1.
CHL OROETHANE LT 3. LT 3. LT 3.
METHYLENE CHLORI DE LT 1. LT 1. LT 1.
* ACETONE LT 5. LT 5. LT 5.
* CARBON DI SULFI DE LT 1. LT 1. LT 1.
1, 1- DI CHLOROETHENE LT 1. LT 1. LT 1.
1, 1- DI CHLOROETHANE LT 1. LT 1. LT 1.
TRANS- 1, 2- DI CHLOROETHYLENE LT 1. LT 1. LT 1.
Cl S- 1, 2- DI CHLOROETHENE LT 1. LT 1. LT 1.
TOTAL- 1, 2- DI CHLOROETHENE LT 1. LT 1. LT 1.
CHL OROFORM LT 1. LT 1. LT 1.



* 2- BUTANONE 39. LT 3. LT 3.
1, 2- DI CHLORCETHANE LT 1. LT 1. LT 1.
1,1, 1- TRI CHLORCETHANE LT 1. LT 1. LT 1.
CARBON TETRACHLORI DE LT 1. LT 1. LT 1.
* VI NYL ACETATE LT 1. LT 1. LT 1.
BROMODI CHL OROVETHANE LT 1. LT 1. LT 1.
1, 2- DI CHLOROPROPANE LT 1. LT 1. LT 1.
TRI CHLOROETHENE LT 1. LT 1. LT 1.
BENZENE LT 1. LT 1. LT 1.
CHL ORODI BROMOVETHANE LT 3. LT 3. LT 3.
1, 1, 2- TRI CHLORCETHANE LT 1. LT 1. LT 1.
BROMOFORM LT 1. LT 1. LT 1.
PAGE NO. 5
REMEDI ATI ON TECHNOLOGY, | NC. LABORATORY NO. 8028
PARTS PER BILLION (UG L)
1
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LAB

1 2 BLANK
* 4- METHYL- 2- PENTANONE LT 3. LT 3. LT 3.
*  2- HEXANONE LT 3. LT 3. LT 3.
1,1, 2, 2- TETRACHLORCETHANE LT 3. LT 3. LT 3.
TETRACHL OROETHENE LT 1. LT 1. LT 1.
TOLUENE LT 1. LT 1. LT 1.
CHL OROBENZENE LT 3. LT 3. LT 3.
TRANS- 1, 3- DI CHLOROPROPENE LT 3. LT 3. LT 3.
ETHYLBENZENE LT 1. LT 1. LT 1.
Cl S- 1, 3- DI CHLOROPROPENE LT 3. LT 3. LT 3.
* STYRENE LT 1. LT 1. LT 1.
* TOTAL XYLENES LT 1. LT 1. LT 1.
KEY

* = ADDI TI ONAL COVPOUNDS FROM THE EPA' S HAZARDOUS SUBSTANCES LI ST
LT = "LESS THAN'

RESPECTFULLY SUBM TTED,
LAUCKS TESTI NG LABORATORI ES, | NC.
J. M OVNENS

JMO EMT.

( ATTACHVENT)
TABLE 2-1



1

FDER

EPA

EPA

EPA
EPA

Order nunber
page 1315

EPA/ PELA
PELA
LETCO

EEM

EEM

EEM

EEM

EEM

EEM

EEM

CHRONOLOGY OF ENVI RONMENTAL SAMPLI NG

LI VE OAK, FLORI DA

DATE SAMPLED
SUMVER/ 82 SURFACE AND
GROUND WATER
( PRI VATE VELLS)
2/ 8/ 83 AR
2/ 8/ 83 GROUND WATER
( PRI VATE VELLS)
2/ 9/ 83 SURFACE WATER
2/ 83 SEDI MENT
940620- 103843- ROD -001- 001

set 4 with 100 of 100 itens

6/ 83

6/ 24/ 83

9/ 83

9/ 84

1/ 85

8/ 85

8/ 85

9/ 85

10/ 86

1/ 87

(DI TCH AND LAGOON)
BORI NGS

SURFACE WATER

BORI NGS

SURFACE SO L
( PLANT AREA)

BORI NGS
(DI TCH AND PLANT)

SURFACE SO L
( PLANT)

SURFACE SO L
(WOOD STORAGE)

GROUND WATER
( MONI TORI NG VELLS)

GROUND WATER
( MONI TORI NG WELL)

GROUND WATER

N

4

10

26

16

3

( MONI TORI NG VEELL AND

PRI VATE WELL)

FOR

" PURGEABLE ORGANI CS"

METALS

CREO. CONSTI TUENTS,

CREO. CONSTI TUENTS,

CREO. CONSTI TUENTS,
CREO. CONSTI TUENTS,
CREO. CONSTI TUENTS,

CREO. CONSTI TUENTS,

CREO. CONSTI TUENTS,

CREO. CONSTI TUENTS,

CREO. CONSTI TUENTS,

CREO. CONSTI TUENTS,

CREO. CONSTI TUENTS,

CREO. CONSTI TUENTS

* CREO. CONSTI TUENTS = PHENOL, DI BENZOFURAN AND PAH ASSCClI ATED W TH

PCP

PCP

PCP

PCP

PCP

PCP

PCP

PCP

PCP

PCP

PCP



1

CRECSOTE

* PCP = PENTACHLOROPHENOL.

( ATTACHMENT)
TABLE 2-2
| NDI CATOR CHEM CALS
VEI GHT OF

COVPOUND EVI DENCE (A) SOLUBI LI TY (B) LOG KOW (O
BENZO (A) ANTHRACENE B2 14 5.61
BENZO (B) FLUORANTHENE B2 0.8 6. 06
BENZO (A) PYRENE B2 3.8 6. 06
CHRYSENE B2 2 5.61
DI BENZO (A, H ANTHRACENE B2 0.5 6.77
| NDENO (1, 2, 3, CD) PYRENE C 0.2

Order number 940620-103843- ROD -001-001
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FLUORANTHENE NOT RANKED 260 4.90
PENT ACHL OROPHENOL D 14000 5.01

(A) EPA (1986). THERE ARE ONLY A LIM TED NUMBER OF CHEM CAL COMPOUNDS
THAT HAVE BEEN DEMONSTRATED UNEQUI VOCALLY TO BE HUMAN CARCI NOGENS;
HOWEVER, EXPERI MENTAL AND EPI DEM OLOG C DATA ARE AVAI LABLE THAT ARE
SUGGESTI VE OF THE CARCI NOGENI C ACTI VI TY OF CERTAI N COMPOUNDS. THE
EPA " WEI GHT- OF- EVI DENCE" SYSTEM FOR RANKI NG FROM A TO D (IN
DECREASI NG ORDER) THE LEVEL OF CERTAI NTY THAT A COVPOUND | S A HUMAN
CARCI NOGEN | S EXPLAI NED I N THE TEXT. THERE ARE NO A OR B-1 LEVEL
CARCI NOGENS PRESENT AT THE LI VE OAK SI TE. CERTAIN PAH COVPOUNDS
PRESENT AT THE SI TE HAVE BEEN RATED AT B-2 OR C-LEVEL POTENTI AL
CARCI NOGENS. TO OBTAI N AN APPROPRI ATELY CONSERVATI VE RI SK ASSESSMENT
THE ASSUMPTI ON | S MADE THAT COVPOUNDS ARE HUMAN CARCI NOGENS, EVEN
IF THERE IS LI M TED CERTAI NTY THAT THI S EFFECT IS REAL. AS SUCH,
POTENTI AL CARCI NOGENS DOWN TO LEVEL C WEI GHT OF EVI DENCE HAVE BEEN
SELECTED. (EPA, 1986)

(B) SOLUBILITY (IN PPB), AT 25 DEGREES C. DATA FOR PAH FROM CRAUN AND
M DDLETON, 1984, DATA FOR PENTACHLOROPHENOL FROM EPA, 1980C

(C) LOG OCTANOL/ WATER COEFFI Cl ENT. DATA FOR PAH FROM EPA, 1980B. DATA
FOR PENTACHLOROPHENOL EPA, 1980C.
( ATTACHVENT)
TABLE 2-3

CONCENTRATI ON COF | NDI CATOR CHEM CALS (A)

AT EXPOSURE PO NTS



LI VE OAK, FLORI DA

DRI NKI NG WATER PATHWAY

ANALYTI CAL DATA ( PPB) MODEL ( PPB)

PRI VATE 1600 FT
| NDI CATOR AT MM 8 VELLS AT MM 8 VELL
CARCI NOGENI C PAH (20) (B) D . 006 . 0003
ACENAPHTHENE 45/ 40 D
FLUORANTHENE 2/2 (O D 3 1
PENTACHL OROPHENOL (100) (B) D
PHENANTHRENE 8/ 11 (C) D 31 1

1
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(A)

(B)

(O

(D

ALL CONCENTRATI ONS Gl VEN I N PPB (M CROGRAMS PER LI TER). ANALYTIC
DATA FOR MM¥8 | S FROM OCTOBER 1986 SAMPLI NG, REPORTED IN THE RI;
PRI VATE WELL DATA IS FROM EPA, 1983 SAMPLI NG | NFORNMATI ON,
ACENAPHTHENE AND PHENANTHRENE CONCENTRATI ONS ARE G VEN I N ADDI TI ON
TO | NDI CATOR CHEM CALS; ACENAPHTHENE WAS CONSI DERED BECAUSE | T HAS
AN " ORGANOLEPTI C' AWQC, PHENANTHRENE CONCENTRATI ONS WERE USED TO
CHECK THE TRANSPORT MODEL VALUES VERSUS ANALYTI C DATA

NOT DETECTED BY EEM I N LATEST 1986 SAMPLI NG ROUND. VALUE G VEN I N
PARENTHESES | S DETECTION LIM T REPORTED BY LABORATORY

RESULTS OF SAMPLI NG I N OCTOBER, 1986 AND JANUARY, 1987,

RESPECTI VELY. THESE VALUES WERE ESTI MATED BY THE LABORATORY. THE
NORMAL DETECTION LI M TS ARE AFFECTED BY THE MATRI X, BUT GENERALLY
ARE ABOUT 20 PPB

NOT DETECTED BY EPA, 1983, NO DETECTION LIM TS G VEN

( ATTACHVENT)
TABLE 2-3 ( CONTI NUED)
DI RECT CONTACT PATHWAY
SURFACE WATER ( A) SURFACE SO LS AND (B)
| NDI CATOR DI TCH LAGOON ACCESSI BLE SEDI MENTS
TOTAL PAH 329 PPB 76 PPB 12, 357 PPM
CARCI NOGENI C PAH 14 PPB 14 PPB 992 PPM

FLUORANTHENE 69 PPB 25 PPB 2,141 PPM



PENTACHL OROPHENOL 94 PPB 53 PPB 5,363 PPM
(A) DATA FROM SAMPLI NG ROUND BY NUS FROM DI TCH AND LAGOON (1 EACH)
FEBRUARY 9, 1983, EXCEPT PENTACHLOROPHENOL | N LAGOON, WHI CH |'S MEAN
OF SAMPLI NG RESULTS FROM FEBRUARY 9, 1983 AND JUNE 24, 1983
(B) MEAN CONCENTRATI ON OF 37 SAMPLES OF SURFACE SO L AND DI TCH
SEDI MENTS, AS SHOWN | N APPENDI X B.
( ATTACHVENT)
TABLE 2-4

STANDARDS AND CRI TERI A FOR | NDI CATOR CHEM CALS

AMBI ENT WATER RECOMMENDED MAXI MUM

COVPOUND QUALI TY CRITERI A (A) CONTAM NANT LEVEL (B)
1
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CARCI NOGENI C PAH 0.031 PPB (O

ACENAPHTHENE 20 PPB (D)

FLUORANTHENE 188 PPB

PENT ACHL OROPHENOL 1010 PPB 200 PPB

(A) AWQC HAS BEEN ADJUSTED FOR | NGESTI ON OF WATER ONLY. ALL VALUES G VEN
IN UNITS OF PPB (M CROGRAMS PER LI TER)

(B) THE VALUE IS A PROPOSED RMCL (50 FR 47002, NOVEMBER 13, 1985)

(C EPA HAS CALCULATED CANCER RI SKS FOR VARI QUS CONCENTRATI ONS. THE
VALUE FOR A 1 CHANCE I N 100,000 RISK IS G VEN HERE

(D) THE ACTUAL AWQC FOR ACENAPHTHENE | S | NDI CATI VE ONLY OF AN

" ORGANCLEPTI C* LEVEL AT WHI CH SOME | MPACT ON WATER TASTE OR SMELL
M GHT BE AFFECTED. NO HEALTH | MPACT IS EXPECTED AT THI S LEVEL.

( ATTACHVENT)
TABLE 2-5
PREDI CTED | NTAKES OF | NDI CATOR CHEM CALS
DRI NKI NG WATER PATHWAY
LI VE OAK, FLORI DA

ON-SI TE (UG KG DAY) (A B)



COVPOUND CHI LD | NTAKE ADULT | NTAKE

CARCINOGENNC PAH  mmmmm - 0. 0002
FLUORANTHENE 0.2 - 0.3 0.6 - 0.09
PENTACHL OROPHENCL LT 10 LT 2. 86

OFF- SI TE (UJ KG DAY) (B, Q)

COVPOUND CHI LD | NTAKE ADULT | NTAKE
CARCINOGENNC PAH  —mmm- - 0. 0000086
FLUORANTHENE 0.01 0. 0029
PENTACHL OROPHENCL LT 10 LT 2. 86

(A) FOR PREDI CTED OR MEASURED CONCENTRATI ONS | N MM 8. ANALYSES WERE
BELOW DETECTI ON LIM TS FOR PAH AND PENTACHLOROPHENCOL. VALUES HAVE
1
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BEEN CALCULATED FROM MODEL PREDI CTI ONS FOR PAH AND DETECTI ON LIM TS
FOR PENTACHLOROPHENOL, THE LATTER |'S NOTED AS BEI NG "LESS THAN (LT)"
THE | NTAKE PREDI CTED FROM CONTAM NATI ON AT THE DETECTION LIM T;
RANGE OF VALUES CALCULATED FOR FLUORANTHENE ARE FROM DETECTED
CONCENTRATI ON TO CONCENTRATI ON PREDI CTED BY THE MODEL. ALL VALUES I N
UNI TS OF M CROGRAMS | NDI CATOR CHEM CAL PER KI LOGRAM BODY WAEI GHT PER
DAY (UG KG DAY)

(B) BECAUSE TOXI C EFFECTS FOR CARCI NOGENI C PAH REQUI RE LI FETI ME DOSI NG,
NO CH LD S DOSE WAS CALCULATED

(C) FOR PREDI CTED CONCENTRATI ONS AT THE 1600 FOOT WELL. MODEL
PREDI CTI ONS USED FOR CARCI NOGENI C PAH AND FLUORANTHENE. DETECTI ON
LIMT USED FOR PENTACHLOROPHENCL. ALL VALUES IN UNITS OF M CROGRAMS
| NDI CATOR CHEM CAL PER KI LOGRAM BODY WEI GHT PER DAY

( ATTACHMENT)
TABLE 2-5 (CONTI NUED)

PREDI CTED | NTAKES OF | NDI CATOR CHEM CALS
DI RECT CONTACT PATHWAY (A)
LI VE OAK, FLORI DA
UG KG DAY
CARCI NOGENI C PAH 0. 0076

FLUORANTHENE 0.58



PENTACHL OROPHENCL 0.23

(A) I NTAKE OF MATERI ALS BY CHI LDREN VI SI TING THE SI TE ONCE MONTHLY AND
CONSUM NG 55 MG SO L PER VISIT FOR FI VE YEARS. ALL VALUES IN UNITS
OF M CROGRAMS CONSTI TUENT PER KI LOGRAM BODY WEI GHT PER DAY (UG KG
DAY) . VALUES ARE LI FETI ME AVERACE DAI LY DOSES FOR CARClI NOGENI C PAH
AND AVERAGE DAI LY DOSES FOR FLUCRANTHENE AND PENTACHLOROPHENCL.

( ATTACHVENT)
TABLE 2- 6
HEALTH RI SKS FROM | NDI CATOR CHEM CALS
FOR PRESENT CONDI TI ON OF SITE
LI VE OAK, FLORI DA
CARCI NOGENI C PAH ( A)
1Or der nunber 940620- 103843- ROD -001- 001
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SOURCE Rl SK

I NGESTI ON OF DRI NKI NG WATER

ON SITE 2.3 CHANCES I N 1, 000, 000
OFF SITE 9.9 CHANCES I N 100, 000, 000
I NGESTI ON OF PAH I N SURFACE SO LS 8.8 CHANCES I N 100, 000

(A) CALCULATED FOR THE SUM OF CARCI NOGENI C PAH, ASSUM NG ALL HAVE
EQUI VALENT POTENCY AS BENZQ( A) PYRENE ( POTENCY SLOPE = . 0115/ UG KG

DAY)
( ATTACHVENT)
TABLE 2-6 ( CONTI NUED)
HEALTH RI SKS FROM | NDI CATOR CHEM CALS
FOR PRESENT CONDI TI ON OF SITE
LI VE OAK, FLORI DA

HEALTH | MPACTS OF FLUORANTHENE
SOURCE PREDI CTED | NTAKE/ ADI ( A)
| NGESTI ON OF DRI NKI NG WATER CHI LD ADULT

ON SITE 0.03 - 0.05 0.01 - 0.015



OFF SITE 0. 002 0. 0005

I NGESTI ON OF FLUORANTHENE | N
SURFACE SO LS 0. 09

(A) A VALUE OF LESS THAN ONE | NDI CATES | NTAKE IS BELOW ADI (6.12 UG KG

DAY) AND VI RTUALLY NO RISK I'S LI KELY. VALUES ABOVE ONE | NDI CATE
PGSSI BLE RI SK OF TOXI C EFFECT

( ATTACHVENT)
TABLE 2-6 ( CONTI NUED)
HEALTH RI SKS FROM | NDI CATOR CHEM CALS
FOR PRESENT CONDI TION OF SITE
LI VE OAK, FLORI DA
1
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HEALTH | MPACTS OF PENTACHLOROPHENCL

SOURCE PREDI CTED | NTAKE/ ADI  (A)
I NGESTI ON OF DRI NKI NG WATER CHI LD ADULT

ON SITE LT .33 LT 0.1
OFF SITE LT .33 LT 0.1

I NGESTI ON OF PENTACHL OROPHENOL
I N SURFACE SO LS 0. 008

(A) A VALUE OF LESS THAN ONE | NDI CATES | NTAKE |I'S BELOW ADI (30 UG KG

DAY) AND VI RTUALLY NO RISK I'S LI KELY. VALUES ABOVE ONE | NDI CATE
PGSSI BLE RI SK OF TOXI C EFFECT.

( ATTACHVENT)
TABLE 3-1
COVPARI SON OF HEALTH RI SKS
BEFORE AND AFTER
PREFERRED REMEDI AL ALTERNATI VE
LI VE OAK, FLORI DA

PAH (A) PCP (B) FLUORANTHENE ( B)

BEFORE AFTER BEFORE AFTER BEFORE AFTER



1

ACUTE

DI RECT POSSI BLE UNLIKELY POSSIBLE UNLI KELY | NCLUDED I N TOTAL PAH
CONTACT

sa L 8.8 0.12 0.008 NC (C) 0. 09 NC (C)
| NGESTI ON

DRI NKING 0. 099 NC (C) LT 0.1- NC (O 0.002-0.0005 NC (C)
WATER, LT 0.33

OFF-SI TE

DRINKING 0. 23 NC (C) LT 0.1- NC (O 0.03-0.015 NC (C)
WATER, LT 0.33

ON-SI TE

(A) PAH RISK | S CALCULATED AS CANCER RI SK PER 100, 000 CHANCES, EXCEPT IN
THE CASE OF ACUTE DI RECT CONTACT, WHERE THE LI KELI HOOD OF DERMAL
PHOTOSENSI T1 ZATI ON | S ESTI MATED QUALI TATI VELY

Order number 940620-103843- ROD -001-001
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(B) PCP AND FLUORANTHENE RI SK IS CALCULATED AS THE PROPORTION OF THE AIC
REPRESENTED BY THE ESTI MATED | NTAKE EXCEPT | N THE CASE OF ACUTE
DI RECT CONTACT, WHERE THE LI KELI HOOD OF DERMAL | RRI TATION | S
ESTI MATED QUALI TATI VELY. AS NOTED, FLUORANTHENE |S AMONG THE TOTAL
PAH ASSUMED TO HAVE PHOTOSENSI Tl ZI NG PROPERTI ES AND | S | NCLUDED
UNDER THE PAH CATEGORY

(C) WHERE SMALL RI SK WAS ESTI MATED FOR THE CURRENT CONDI TI ON OF THE
SITE, RISK VALUES FOR THE REMEDI ATED SI TE WERE NOT CALCULATED (NC).
( ATTACHVENT)
TABLE A-1
OLM MODEL PREDI CTI ONS AND SOLUBI LI TY VALUES
FOR CARCI NOGENI C PAH COVPOUNDS AND FLUORANTHENE
(ALL VALUES I N PPM
COVPOUND SLUDGE so L SOLUBI LI TY
CONC | N OLM  CONC IN OLM
WASTE ~ PREDI CTION WASTE PREDI CTI ON
CARCI NOGENI C PAH

BENZO( A) ANTHRACENE/ 510 0. 025 15. 4 0.0023 0.0089 (A)
BENZO( A) PYRENE

BENZQ( B) FLUORANTHENE 770 0.013 10.6 0. 00073 0. 0008



1

CHRYSENE
DI BENZO( A, H) ANTHRACENE
| NDENQ( 1, 2, 3CD) PYRENE

FLUORANTHENE

14360 0. 137 317
560 0. 0090 13.
256 0. 0038 6.

9100 0.62 200

8

7

0. 010 0. 002

0. 00073 0. 0005

0. 00032 0. 0002

0. 046 0. 26

(A) THE MEAN SOLUBILITY LIMT OF THE 2 COMWOUNDS WERE USED | N THE MODEL.

( ATTACHVENT)
TABLE A-2
RETARDATI ON FACTORS AND MASS FLUXES
FOR CARCI NOGENI C PAH COVPOUNDS,
Order nunmber 940620- 103843- ROD -001- 001
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FLUORANTHENE AND PHENANTHRENE

MASS
RETARDATI ON FLUX
CONSTI TUENT FACTOR (GM YR)
BENZA( A) PYRENE/ BENZO( A) ANTHRACENE 2.1 X 10-4 0.012
BENZO( B) FLUORANTHENE 4.1 X 10-3 0. 005
CHRYSENE 1.5 X 10-3 0. 037
DI BENZO( A, H) ANTHRACENE 2.5 X 10-4 0. 0005
| NDENO( 1, 2, 3- CD) PYRENE 1.2 X 10-4 0. 0005
FLUORANTHENE 2.8 X 10-2 25.0
PHENANTHRENE 1.0 X 10-2 261.0.
( ATTACHVENT)

TABLE A-3

HPS MODEL PREDI CTI ONS OF CONCENTRATI ONS

OF CARCI NOGENI C PAH, FLUORANTHENE AND PHENANTHRENE

AT COWPLI ANCE VEELL

HPS



HPS PREDI CTED H GHEST

PREDI CTED CONC AT MEASURED
CONC AT RECEPTOR CONC AT
CONSTI TUENT MM8 (MFL) WELL (MJFL) MN8 (MFL)
BENZO( A) PYRENE/ BENZO( A) ANTHRACENE . 1 X 10-5 .6 X 10-7 LT . 020
BENZQ( B) FLUORANTHENE .6 X 10-6 .2 X 10-7 LT . 020
CHRYSENE .4 X 10-5 .2 X 10-6 LT . 020
DI BENZO( A, H) ANTHRACENE .6 X 10-7 .2 X 10-8 LT . 020
| NDENO( 1, 2, 3- CD) PYRENE .6 X 10-7 .2 X 10-8 LT . 020
FLUORANTHENE . 003 . 0001 . 002
PHENANTHRENE . 031 . 001 . 008.
1
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( ATTACHVENT)
TABLE B-1
DATA USED FOR DETERM NI NG
SURFACE SOl L CONCENTRATI ONS
LI VE OAK, FLA
TOTAL
CARCI NOGENIC ~ CRECSOTE
SOURCE NO PAH CONSTI TUENTS PCP  FLUORANTHENE

EPA, FEB. 1983 TAB. 1-4 17500 221300 3000 29000
LETCO, SEPT. 1983 A-1 15 32.8 830 3.7
(0-1 FT DEPTH) A-2 0 0 6.1

A-3 12.7 43.8 158500 9.6

A-4 13.9 44.8 985 13.7

A-5 8.4 23.7 5.1

A-6 269 1005. 3 9550 150

A7 29.5 51. 3 169.5 7.9
REMEDI AL 5(005) 594 1615 0 490
| NVESTI GATI ON 8(027) 0 16300 0 7700
TEST HOLES I N 9(034) 3800 37990 0 7300
VI CI NI TY OF LAGOON 10( 040) 680 5345 0 2300
(0-1 FT, ABOVE 11( 046) 166 253. 8 0 9.3
WATER ONLY) 12(051) 11600 146389 0 26000

13( 055) 900 16770 20000 3300



1

Or der

REMEDI AL 300
| NVESTI GATI ON 302
I NDI VI DUAL SO L 304
SAMPLES | N FORMER 306
PLANT AREA 308
(0-0.5 FT DEPTH) 310
312
314
316
318
320
322
400
REMEDI AL AREA
| NVESTI GATI ON AREA
COWPOSI TE SAMPLE  AREA
nunmber 940620-103843- ROD
page 1325 set 4 with 100 of

OF SO L IN WD
STORAGE AREA
(0-0.5 FT DEPTH)

( ATTACHVENT)

14(062)

AREA
AREA
AREA
AREA
AREA

MAX
MEAN
SD
SEM

1
2
3

4
5
6
7
8

918

17.88
0.919
15.79
4.82
1.18
0.072
1.51
19. 36
18. 11
10. 7
6.77
2.02
0. 503

17.7
11. 4
0. 058

-001- 001
100 itens

17500
995
3375
555

TABLE B-2

2713

32. 658
1.328
23.724
8. 06

2.268
0. 0824
2.934
30. 736
33.02
18. 09
21. 465
3.3982
0.706

31.2
20. 09
0. 1515

6. 426
4.22
77.7
4.786
3.38

221300
12168
42539
6993

o

o

[eNeoNeoNolNeolNololNoelolNolololl

o O o

158500
5363
26135
4356

MEAN | NDI CATOR CHEM CAL CONCENTRATI ONS

770

16
. 011

. 026

. 029
. 095

17

w o
e

0. 036

WHEN TOTAL CREOSOTE SUBSTANCES ABOVE 1000 PPM ARE REMEDI ATED

SOURCE

LETCO, SEPT,

(0-1 FT, EXCEPT

AS NOTED)

1983 A-1
A-2
A-3
A-4
A-5
A-6

NO

LI VE OAK, FLA

CARCI NOGENI C

PAH

15

0

0
13.9
8.4
24.1

TOTAL
CRECSOTE
SUBSTANCES

2.8

NNDMOOW
Cwaa
o~ o

PCP

830
6.1
14. 90
985

805

FLUORANTHENE

3.7

0

13.7
5.1
10. 4



1

R, LAGOON

(0-1 FT, EXCEPT

AS NOTED)

A-7

5 (007,
3-5 FT)
8 (029,
3-5 FT)
9 (036,
3-5 FT)
10 (042,
3-5 FT)
11 (046)
12 (054,
5-7 FT)
13 (058B
5-7 FT)

RI, PLANT AREA 300
(0-0.5 FT DEPTH) 302

Order nunber 940620-103843- ROD
set 4 with 100 of

page 1326

304

306
308
310
312
314
316
318
320
322
400

R, WOOD STORAGE  AREA

AREA (0-0.5
DEPTH)

( ATTACHVENT)

FT AREA
AREA
AREA
AREA
AREA
AREA
AREA

MAX
MEAN
SD
SEM

ONO O WNPE

29.5

10. 8

0.15

166
8.63

6. 65

17.88
0.919
15.79

-001- 001
100 itens

4.82
1.18
0.072
1.51
19. 36
18. 11
10. 7
6.77
2.02
0. 503

17.7
11. 4
0. 058
3.41
2.91
54.4
2.5

1.53

166
14
29
5

TABLE 2B

51.3

0.34

105. 4

5.09

13.11

253.8
166.5

157.2

32. 658
1.328
23.724

8. 06

2.268
0. 0824
2.934
30. 736
33.02
18. 09
21. 465
3.3982
0.706

31.2
20. 09
0. 1515
6. 426
4.22
77.7
4.786
3.38

254
36
56
10

169.5

[eNeoNeoNolNolNelNolNolNolNo

985

252
44

RANGE OF VALUES LEACHATE WATER CONCENTRATI ONS

0.15

23.0

.76

.34

0.16
0.011

. 026
. 029
. 095

.17

cCouokRrown
ol
co

PN BADN
- ~



WATER CONCENTRATI ON (UG/ L) (2)
0.5% ORGANI C 1. 0% ORGANI C

COVPOUND KOC (1) CARBON CARBON
LOWER  UPPER  UPPER LOWER UPPER LOWER

BENZQO( A) ANTHRACENE 194984 1862087 21 2 10 1
CHRYSENE 194984 295121 21 14 10 7
BENZQ( B) FLUORANTHENE 229087 1778279 17 2 9 1
BENZQ( K) FLUORANTHENE 426580 3311311 9 1 5 1
BENZQ( A) PYRENE 524807 4466836 8 1 4 0
DI BENZO( A, H) ANTHRACENE 446684 3090295 9 1 4 1
| NDENQ( 1, 2, 3- CD) PYRENE 2818383 21877616 1 0 1 0

1

Order number 940620-103843- ROD -001-001

page 1327 set 4 with 100 of 100 itemns
(1) FROM TABLE 2A
(2) CALCULATED USI NG A CONSTI TUENT CONCENTRATI ON OF 20 PPM
( ATTACHMENT)
TABLE 4

AVERAGE CONCENTRATI ONS OF
CARCI NOGENI C PAH ( PPM

WOOD STORAGE AREA

SAMPLE 0-6 6-12 12-24
NUMBER I NCHES I NCHES I NCHES
1.00 11. 40 0.23 BDL
2.00 11. 40 0.23 BDL
3.00 11. 40 0.23 BDL
4.00 11. 40 0.23 BDL
5. 00 2.90 0. 06 BDL
6. 00 2.90 0. 06 BDL
7.00 2.90 0. 06 BDL
8. 00 2.90 0. 06 BDL
9. 00 2.80 0.70 BDL
10. 00 2.80 0.70 BDL
11. 00 2.80 0.70 BDL
12. 00 2.80 0.70 BDL
13. 00 3.40 1.30 BDL
14. 00 3.40 1.30 BDL
15. 00 3.40 1.30 BDL
16. 00 3.40 1.30 BDL



1

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

AVG

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

[oNeNe]

12.

COVPCOSI TE AVG

Or der

nunber

page 1328

940620- 103843- ROD

[

. 50
. 50

50

. 50
62.
. 00
62.
62.
17.
17.
17.
.70
. 06
. 06
. 06
. 06

00

00
00
70
70
70

72

-001-001

set 4 with 100 of 100 itens

(OVER 2 FEET)

PLANT AREA

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

AVG

00
00
00
00
00
00
00
00
00
00
00
00
00

COWPCSI TE AVG
(OVER 2 FEET).

( ATTACHVENT)

VARI QUS AREAS OF THE SI TE AFTER
TREATMENT OF CONTAM NATED SO LS TO
100 PPM TOTAL PAH CARCI NOGENS

. 20
.92
. 80
. 80
. 20
.07
. 50
.40
.10
.70
.70
. 60
. 50

. 58

TABLE 5

W TH

15
15
15
15
40
40
40
40
10
10
10
.10
BDL
BDL
BDL
BDL

NNNNOOO0 000

BDL

NOOROOOOOO®
o
N}

LI FETI ME RI SK ASSCCl ATED

BDL
BDL
BDL
BDL
. 20
20
20
20
60
60
60
. 60
BDL
BDL
BDL
BDL

Wwwwwwww

0. 85

BDL
BDL
3.30
BDL
BDL
BDL
BDL
BDL
5.70
BDL
BDL
1.00
BDL

0.77



RI SK LEVELS UNDER VARI OUS SCENARI OS

NEI GHBORHOOD
RESI DENTI AL | NDUSTRI AL CHI LD
LOCATI ON (B)
WOOD STORAGE AREA 7.7 X 10-8 8.2 X 10-11 1.9 X 10-9
PLANT AREA 5.0 X 10-8 5.4 X 10-11 1.3 X 10-9
TREATMENT AREA 1.0 X 10-6 1.1 X 10-9 2.6 X 10-8
SITE AREA (A) 1.4 X 10-7 1.5 X 10-10 3.6 X 10-9

A) VEI GHTED AVERAGE OF WOOD STORAGE AREA, PLANT AREA, TREATMENT AREA
AND THE OVERALL SITE

B) NOTE: THE RESI DENTI AL SCENARI O ASSUMES THAT HOUSES ARE CONSTRUCTED
1
Order number 940620-103843- ROD -001-001

page 1329 set 4 with 100 of 100 itemns

ON THE SI TE | MVEDI ATELY AFTER TREATMENT IS COVWPLETED AND THAT A
PERSON SPENDS HI'S ENTIRE LIFE ON THI'S SITE (FROM Bl RTH TO 70 YEARS) ;
THI'S SCENARI O | S EXTREMELY CONSERVATI VE AND HI GHLY UNLI KELY G VEN
THE DEMOGRAPHI CS OF THE AREA.

( ATTACHVENT)
TABLE 1

LI FETI ME SO L | NGESTI ON RI SKS
ASSOCI ATED W TH UNRESTRI CTED RESI DENTI AL DEVEL OPMENT
AFTER TREATMENT OF CONTAM NATED SO LS
TO 100 PPM TOTAL PAH CARCI NOGENS ( A)

HALF LI FE SO L | NGESTI ON/ EVENT RI SK LEVEL
( YEARS) ( MG EVENT) TREATMENT AREA S| TE AREA (B)
0.5 100 MG FOR AGES 0-5, 1.0 X 10-6 1.4 X 10-7

50 MG FOR AGES 6-11
AND 5 MG FOR AGES 12-70

0.5 100 MG FOR AGES 0-11, 1.0 X 10-6 1.4 X 10-7
25 MG FOR AGES 12-70

1.0 100 MG FOR AGES 0-11, 1.5 X 10-6 2.1 X 10-7
25 MG FOR AGES 12-70

1.5 100 MG FOR AGES 0-11, 2.0 X 10-6 2.8 X 10-7
25 MG FOR AGES 12-70

A) NOTE: THE RESI DENTI AL SCENARI O ASSUMES THAT HOUSES ARE CONSTRUCTED



ON THE SI TE | MVEDI ATELY AFTER TREATMENT |'S COVPLETED AND THAT A
PERSON SPENDS HI'S ENTIRE LIFE ON THI'S SI TE (FROM Bl RTH TO 70 YEARS) ;
THI' S SCENARI O | S EXTREMELY CONSERVATI VE AND HI GHLY UNLI KELY G VEN THE
DEMOGRAPHI CS OF THE AREA

B) VEI GHTED AVERAGE OF WOOD STORAGE AREA, PLANT AREA, TREATMENT AREA
AND THE OVERALL SI TE.

( ATTACHMENT)
TABLE 1
COVPARI SON OF PILOT SCALE KI NETI C DATA
AT TWO | NI TI AL LOADI NG RATES
FI RST ORDER RATE CONSTANT ( DAY-1) HALF- LI FE ( DAYS)
5% PLOT 10% PLOT 5% PLOT  10% PLOT
BENZENE
1
Order number 940620-103843- ROD -001-001
page 1330 set 4 with 100 of 100 itemns
EXTRACTABLE 0. 003 0. 003 231 231
2- RING PAH 0. 023 0. 023 30 30
3- RING PAH 0.016 0.016 43 43
4- RI NG PAH 0. 004 0. 001 173 693
TOTAL PNAS 0. 009 0. 008 77 87.
( ATTACHMENT)
TABLE 2

SUMVARY OF START- UP DATA (5/23/86)

PARAMETER AVERAGE
BENZENE EXTRACTABLES, % 53000
TOC, PPM 29710
TKN, PPM 1367
AMMONI A, PPM 2.37
TOTAL PHOSPHORUS, PPM 522
TOTAL POTASSI UM PPM 502
PH 7.66
POLYNUCLEAR AROVATI C HYDROCARBONS ( PAH), PPM
NAPHTHAL ENE 1148
ACENAPHTHYLENE 21
ACENAPHTHENE 1082

TOTAL 2- RI NG PAH 2251



FLUORI NE 1885

PHENANTHRENE 4190
ANTHRACENE 3483
TOTAL 3-RI NG PAH 9558
FLUORANTHENE 1575
PYRENE 958
BENZO( A) ANTHRACENE
AND CHRYSENE 837
TOTAL 4-RI NG PAH 3370
BENZOFL UORANTHENES 368
BENZOPYRENES 294
| NDENO( 123CD) PYRENE 111
DI BENZO( AH) ANTHRACENE 100
BENZO( GHI ) PERYLENE 106
TOTAL 5-RI NG PAH S 979
TOTAL PAH S 16159.
1
Order nunmber 940620- 103843- ROD -001- 001
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TABLE 3
COVPARI SON OF FULL SCALE AND
TEST PLOT REMOVALS

AVE. PERCENT REMOVAL AVE. HALF- LI FE ( DAYS)
PARAMETER FULL SCALE (1) TEST PLOTS (2) FULL SCALE TEST PLOTS
2- RI NG PAHS 95 93 - 95 LT 45 29 - 33
3- RI NG PAHS 95 83 - 85 45 46 - 49
4- AND 5- RI NG PAHS 72 32 - 60 115 95 - 226
TOTAL PAHS 90 65 - 76 65 61 - 83
BE HYDROCARBONS 60 35 - 56 150 106 - 202

(1) REMOVAL EFFI CI ENCY CALCULATED AFTER 193 DAYS OF TREATMENT
(2) REMOVAL EFFI Cl ENCY CALCULATED AFTER 126 DAYS OF TREATMENT.

( ATTACHVENT)
TABLE 4
DRAI N TI LE WATER QUALI TY
CONCENTRATI ON, PPB

COVPOUND JUNE 1986  AUGUST 1986 OCTOBER 1986
NAPHTHAL ENE LT 1 LT 1 LT 1
1- METHYLNAPHTHAL ENE LT 1 LT 1 LT 1
2- METHYLNAPHTHALENE LT 1 LT 1 LT 1

ACENAPHTHYLENE LT 1 LT 1 LT 1



ACENAPHTHENE
FLUORI NE

PHENANTHRENE
ANTHRACENE
FLUORANTHENE

PYRENE

BENZO( A) ANTHRACENE
CHRYSENE

BENZOFL UORANTHENES
BENZOPYRENES

| NDENO( 123CD) PYRENE

DI BENZO( AH) ANTHRACENE
BENZO( GHI ) PERYLENE

LT
LT
LT
LT
LT
LT
LT
LT
LT
LT
LT
LT
LT

U U O RRPRRPRRRRRR

LT
LT
LT

LT
LT
LT
LT
LT
LT
LT
LT

PR RRRRPRRPRPRRRERN

LT
LT
LT

LT
LT
LT
LT
LT
LT
LT
LT

PR RPRRRPRRPRPRPDIMRRREN



